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{OFFICIAL NOTICE. | 
New England Association of Gas Engineers. 


— 


NEW ENGLAND ASSOCIATION OF GAS ENGINEERS, i 
OFFICE OF SECRETARY, 26 CENTRAL SQUARE, 
East Boston, Mass., Jan. 16, 1907. \ 

The Thirty-sixth Annual Meeting of the New England Association of 
Gas Engineers will be held at Young’s Hotel, Boston, Wednesday and 
Thursday, February 20th and 21st, 1907. Papers by several men 
prominent in the industry are being prepared, and several topics likely 
to bring out a lively discussion are being arranged for. An excursion 
to some of the largest gas power plants in this part of the country can 
be had, if the members wish it. Persons wishing to join the Associa- 
tion are requested to send their names to the Secretary. The annual 
dinner will be held Wednesday evening. 


More detailed announcement 
will be made later. 


N. W. GirForD, Secretary. 








BRIEFLY TOLD. 





OBITUARY NoTE—Mr. Horace A. ALLYN.—Another of the fraternity, 
well-renowned amongst his fellows, joined the great majority, when 
Horace A. Allyn passed away, at his home in Cambridge, Mass., the 
night of Sunday, January 20th. For well over a year he had been 
suffering from a cardiac affection, but his vitality, strong as it was 
could not master the disease. In his death the profession loses a mem- 
ber who well represented the sturdy type of those who battled with the 
perplexities of the gas industry in its adolescent days. Big in every 
sense—physically, mentally and fraternally—his best estate is the affec- 
tion that was borne to him by his fellows, a monument to him that will 
last while any of his contemporaries live. Deceased was born in Hart- 
ford, Conn., October 9th, 1839, and there he lived until his parents re- 
moved to Neponset, Mass., in 1864. In that year he enlisted with the 
Forty-second Massachusetts Regiment, responding to President Lin- 
coln’s emergency call for volunteers to defend Washington and its 
environments, at the time in danger from the Confederate forces who 
were then assembling in force close to the Capital, and whose final 
check had not been administered until the Gettysburg conflict was con- 
cluded. The danger over he returned to Massachusetts, and towards 
the close of 1864, he, through the offices of the late Mr. Adam 
Weber, secured the position of Assistant Superintendent to the Dor- 
chester (Mass.) Gas Light Company. In 1869 he was made Superin- 
tendent of the Brookline (Mass.) Gas Light Company. Here his ability 
to cope with the duties of his positien became so marked that in 1875 he 
was appointed Chief Engineer to the Cambridge (Mass.) Gas Light 
Company, and there he remained to the end, persevering and successful. 
Deceased was a member of the New England Association of Gas Engin- 
eers almost from its formation, and his good work in connection with 
that body moved its members to promote him successively, until 1890, 
when they elected him their 11th President, serving as such in the 
years 1891 and 1892. He was elected to membership in the American 
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of Gas Managers, we believe, dated from the inception of that body. 
Of all these societies he was an active supporter, rarely missing one 
of their sessions. He was prominent in many other circles, but 
perhaps his gaeatest devotion in such was his allegiance to Charles 
Beck Post, No. 56, G. A. R., which he served as Commander many 
terms. He issurvived by his widow (nee Sarah Elizabeth Dunn), a 
daughter and a son—the latter (Mr. George E. Allyn) is Superinten- 
dent of Distribution for the Providence (R. I.) Company. The funeral 
services were held at his late residence, the afternoon of the 23d inst., 
the Reverend Dr. Alexander K. Bourne, of the Cambridge Congrega- 
tional Church, officiating. Those present included large and representa- 
tive delegations from the New England Association of Gas Engineers, 
from the Guild of Gas Managers, a sorrowing group of the gas works’ 
executive staff and members of its working force. The remains were 
imterred in Mount Hope Cemetery, near Forest Hills, Boston, where a 
beautifully impressive services were directed by Rev. Dr. A. H. Ricker, 
Post Chaplain of Charles Beck Post and by the Chaplain of the Colonel 
Thomas Higginson Camp. Of him it may be truthfully said, his life 


was that of a man who had labored long, straightfordwardly and suc- 
cessfully. 





New York Sxcrion, ILLumMinaTING ENGINEERING SocieTy.—Dr. 
A. H. Elliott, Secretary of the Illuminating Engineering Society, New 
York Section, informs us that a meeting thereof will be held at the 
Edison Auditorium, 44 West 26th street, New York, the evening of 
February 8th. Officers for the ensuing year will be chosen, and the 
programme calls for the reading of a paper on the subject of ‘‘ The 
Photometry of Incandescent Gas Lamps.” 





CURRENT COMMENT.—-~ 


Mr. Watton CuarK, Third Vice-President of the United Gas Im- 
provement Company, and President of the American Gas Institute, has 
been elected President of the Franklin Institute, vice Mr. John Birkin- 
bine, who has served the Society faithfully and well in its premier 
position since 1897. 


AT the annual meeting of the Consolidated Gas Company, of New 
York city, the only changes in the Board of Trustees happened in the 
substituting of Messrs. Walter P. Bliss and Louis M. Greer, in place of 
Messrs. Thomas F. Ryan and Frank Tilford. The reports submitted 
by the Treasurer, covering the period ended December 31, 1906, showed 
that the sum of $1,994,417 had been deposited by the Company, pend- 
ing the final decision of the cuurts as to the price to be charged for gas. 
‘* This deposit represents the difference between the amount collected 
by the Company at the $1 per 1,000 cubic feet rate and what the amount 
would have been had the rate collected been 80 cents, as provided for 
by the act of the State legislature last winter. The deposits have been 
made under a ruling in the United States Circuit Court permitting 
the Company to charge the old rate upon paying the court the 
price charged in excess of 80 cents. As this order was effective from 
May 1, it is shown that during the 8 months remaining in 1906 and 
covering the period during which the deposits of $1,994,417 were 
made, the Company did a gross business in gas amounting to $9,972,085. 
This is at the rate of $14,958,120 per annum, which indicates that, pro- 
viding the Company is eventually forced to furnish gas at the 80-cent 
rate, its annual loss, under the present volume of consumption, would 
be $2,991,624, equal to 3.74 per cent. on the $80,000,000 capital stock. 
This loss would about take care of the cut in the dividend rate from 8 
per cent. to 4 percent. per annum. The claims of the Company against 
the city for $2,884,789 for gas lighting and $2,613,821 for electric light- 
ing are based on the terms of certain contracts entered into by the Com- 
pany and officials of former administrations and over which there have 
been disputes resulting in the Company taking the matter to the courts, 
where it has not been disposed of. Providing the Company wins its 
case against the city, the amount to be collected, totalling $5,498,610, 
will be equal to 6.87 per cent. on the capital stock. The city is now 
paying current bills for electric lighting and lamp maintenance.” 


THE employees of the Fulton County (N. Y.) Gas and Electric Com- 
pany recently indulged in a banquet which was voted a success d’estime. 
Superintendent Hodgson acted as Toastmaster, the spread was prepared 
by John Shamberger, and he served it in good fashion. The guests were 
24 in number, and the star performer was Mr. Frank McKinney, who 
sings as well as he dances; and he is excellent in each named division 
of the entertainer’s art. Judging from the flashlight picture of the 


party, that was done under the direction of Mr. James Whiting, every- 
thing was certainly up-to-date. 





[Continued from Page 98.] 


Report of Committee on Electrolysis, Prepared for the 
American Gas Light Association, and Submitted to 
the American Gas Institute on Behalf of the Former 
as a Contribution to the Proceedings of the Latter.' 

ae < 


SECTION II.—ELECTROLYSIS IN AMERICA. 


The corrosion and destruction of gas pipes, water pipes and other 
underground metal, caused by stray currents from grounded railway 
circuits, have reached alarming proportions in many American cities. 
Much has been written on this subject during the past few years, and 
many remedies have been proposed and tried. In 1901 Mr. Edwin A. 
Fisher, City Engineer of Rochester, N. Y., made an extensive electro- 
lytic survey of the water pipes of Rochester in order to determine the 
extent of damage due to electrolysis, and to find what remedies could 
be applied to prevent further destruction. The results of this investi- 
gation are published in the ‘‘ Report of the City Engineer to the Com- 
missioner of Public Works of the City of Rochester,” under date of 
August 1, 1901. This report also contains statements by the city engin- 
eers or superintendents of water works of 25 other cities in the United 
States, as well as the ordinances on this subject which were in force in 
several cities. Mr. Fisher’s report is, in fact, an excellent resume of 
the most important papers on electrolysis which had been previously 
published in this country. Your Committee has not reproduced this 
report, and members are referred thereto for information available at 
that time. In the present report your Committee deals with the more 
recent developments in electrolytic conditions, and the following in- 
stances have been selected from a large quantity of available matter as 
best representing the present status of the electrolysis problem in 
America: 

Peorva, Ills.—This case is of peculiar interest, not only on account of 
the grave and specific character of the electrolytic damage sustained by 
the Peoria Water Works Company, but especially because litigation 
against the electric railway, begun in the United States Courts in 1898, 
by the receiver of the water company, has never yet been decided, not- 
withstanding the fact that the Special Master in Chancery, to whom the 
case was referred by the court, after examination of some 66 witnesses, 
extending over a period of 3 years, reported: 

‘*To the Honorable, the Judges of said Court: The undersigned, 
Special Master in Chancery, to whom by an order entered therein on 
the 26th day of May, 1898, the above entitled cause was referred to take 
evidence and report the same to the court, together with his conclusions 
thereon, respectfully reports: 

‘** That said cause was set for hearing before the said Special Master 
for the purposes in said order specified, at Peoria, Ills., on the 15th day 
of December, 1898; that adjournments were had from time to time and 
evidence taken at different times and places, as appears by the record 
thereof, which is made a part of this report and herewith returned into 
court; that having considered the pleadings in said cause and the evi- 
dence so taken, and having heard arguments of counsel, the said Special 
Master finds therefrom as follows: 

‘*TX. In the months of May and June, 1894, an extended examina- 
tion of the water pipe system, then in possession of the aforesaid re- 
ceiver, was made by electrical experts and more than 1,000 electrical 
measurements taken, which showed that at that time there was in every 
instance a difference of potential, indicating flow of electric current 
between rails and pipes. This difference of potential or electrical pres- 
sure was found to vary in different cases, from a fraction of a volt up 
to 45 volts. The measurements showed that in some places the flow of 
current was from the rails into the pipes, and in others from the pipes 
into the rails. Actual tests made at that time showed a loss of metal 
in single service pipes of over a pound of metal per month, the obser- 
vations indicating that many other pipes were deteriorating at the same 
rate. Excavations were made in a number of places for the purpose of 
inspecting the pipes to ascertain their actual condition. Many of these 
pipes were found to be wasting away, and there was evidence that 
rapid electrolytic action was taking place. 

*“X. On April 6, 1894, the receiver of the Peoria Water Company, 
who was in possession and operating the water works plant, caused 
notification to be made to the Central Railway Company: ‘That the 
Peoria Water Company for a long time past has been and is now daily 
suffering and sustaining great injury and damage to its lead and iron 
pipes and other underground property in the streets and alleys of 
Peoria; that it is put to great labor, expense and troublein making and 








1, This report is limited to the consideration of direct current electricity, and is, there- 
fore, contingent upon future developments in the use of alternating current electricity for 
traction purposes, 
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keeping up repairs on its said pipes by reason of the improper and un- 
lawful use by you of the ground as a return conductor for electrical 
currents, and by the illegal, careless and improper use of electrical 
currents generally by you.’ Similar notices were given to the Mayor 
and Common Council of the city of Peoria, on or about November 24, 
1893, December 8, 1893, December 19, 1893, January 2, 1894, and on 
February 7, 1898, which said notices called upon the city for protection 
under the water works ordinance against damages which the notices 
alleged were then being suffered. 

‘** XI. Another examination of the water piping system now owned 
and operated by the complainant, but then in the possession and cus- 
tody of said receiver, was made in the early part of 1898 by the same 
experts who made the examination in 1894. An electrical survey was 
made with a view toa comparison between the conditions existing in 1894 
and 1898. The experts found and reported that the destruction was taking 
place more rapidly in 1898 than in 1894, and that it was being caused 
by electric currents generated by the defendants therein. 

‘** XII. During the progress of the taking of defendant’s testimony in 
this case, it appeared from the evidence that some of complainant’s iron 
gate boxes were located near the rails of defendant’s track, and it was 
contended by defendant’s counsel and experts that enough current was 
diverted by reason of the proximity of these gate boxes to account for 
all the electrolysis claimed by the complainant. It was contended by 
complainant and its experts that in no case did any actual contact exist 
between the gate box and the rail, except in instances while a car was 
passing over the box. Nevertheless 35 of these gate boxes were taken 
out and replaced by vitrified tile pipe, a non-conductor of electricity. 
In other cases the gate boxes were entirely removed and not replaced 
because not needed. This change left no gate boxes within 1 foot from 
the rails. Examination and tests made by both parties after this change 
in the gate boxes showed large quantities of electric current from de- 
fendant’s system still traveling upon complainant’s pipes. 

** XIII. In June, 1899, and after considerable improvement had been 
made by the railway companies in the way of heavier rails and better 
bonding, and an improved return feeder system, another electrical sur- 
vey was made of the existing conditions between the rails of the rail- 
way companies and the water mains of the complainant. This survey 
showed that a large volume of current was still flowing between the 
rails of the defendants and the pipes of the complainant, the voltmeter 
showing 10 different readings of 10 volts and over, the highest found 
being 35 volts; rails positive to pipes. 

** XIV. A difference in potential of a fraction of a volt will cause 
electrolysis, and, from the conditions herein above found and stated, 
the ultimate destruction of complainant’s pipes by the currents of elec- 
tricity allowed to escape from defendants’ system is a question only of 
time and pressure. 

‘*XV. The evidence discloses no known method by which the com- 
plainant by its own action can protect its water distributing system of 
pipes and mains from the electric currents of the defendants’ single 
trolley railways. 

‘“* XVI. The evidence discloses no complete remedy for the injury to 
these water pipes except the entire removal of electric current from the 
water mains. Such removal is impossible so long as the return cur- 
rents of the electric railways are grounded or in electrical contact with 
the earth. The other methods which have been suggested by the de- 
fendants in this case do not in practice and cannot prevent the escape 
of a portion of the current intothe ground and water pipes. 

‘* XVII. The defendants can prevent the injury by controlling the 
current generated as aforesaid by means of the use of a complete metal- 
lic circuit, insulated from the rails and ground, providing a channel 
for the return of the current to the generator as perfect as the channel 
that is provided to supply the power along the street for use. In the 
District of Columbia, outside of the city of Washington, the double 
trolley has been and is being installed by a number of roads, under acts 
of Congress, providing in substance that where the overhead trolley is 
used it must be the double trolley, and also, that no portion of the elec- 
trical circuit shall under any circumstances be allowed to pass through 
the earth, and that neither pole of any dynamo furnishing power to the 
line shall be grounded. This action by Congress was caused by the 

interference of the electric current of the single trolley railways with 
underground metallic structures in Washington and the surrounding 
territory. The overhead double trolley system has been used in Cin- 
cinnati, O., for 10 years, and has been shown by experience during that 
time to be practical, economical and satisfactory, and the evidence 
shows that by its use in this case the return current might be carried 
back to the dynamos without coming in contact with the earth at all, 
and the difficulty from electsolysis thus be completely overcome. The 


original cost for installation of the double trolley system is considerably 
more than for the single trolley system. While the evidence in the 
record as to the exact cost of changing the defendants’ system from the 
single to the double trolley is conflicting and unsatisfactory, it is suflici- 
ent to determine the fact that such cost would not be so unreasonable and 
excessive as to make it impossible for the defendants to adopt the double 
trolley system. 

**XVIII. The defendants’ negative return system is as good or better 
than the average used by overhead single trolley electric street rail- 
waysin cities of the size of Peoria, and the defendants have done all 
that can be done, under the present state of the art, so loug as the single 
trolley is used, to care for the safe return of their electric currents; not- 
withstanding this, it clearly appears from the evidence that a portion 
of the returning current continues to escape to complainant’s piping 
system and necessarily causes injury and ultimately destruction thereto. 
** XIX. At least 25 miles of complainant’s water mains are laid under 
streets paved with permanent and expensive pavement, and practically 
no access can be had to these mains except when made necessary by 
actual breaks in the pipes. The fact of injury to these mains in this 
territory from the electric current of defendants is capable of demon- 
stration and has been demonstrated in this case, though it is impossible 
to determine the exact extent of the injury to the whole system at any 
given time. 

**XX. The ultimate facts disclosed by the evidence may be briefly 
summarized as follows: 

‘*1. The injury complained of exists. 

“2. The injury is permanent and continuing. 

‘*3. The injury has been and is being caused by the defendants. 

‘*4, The complainant can do nothing to prevent the injury. 


‘* 5, The defendants can prevent it by use of the overhead double trol- 
ley system, or by any system which provides a completely insulated 
metallic circuit for the electric current. 


‘**é. The overhead double trolley system, though more expensive to 
install, has been demonstrated by use and experience to be as safe, 
economical and satisfactory in its operation as the single trolley system. 

CONCLUSION OF Law. 

‘*T. The court has jurisdiction over the subject matter in this pro- 
ceeding, because: 

‘*(a) The suit as originally instituted by the receiver was auxiliary 
to the main suit in which the receiver was appointed and was cognizable 
in the Circuit Court, regardless of the citizenship of the parties. 

‘**(b) When the receiver turned over possession of the property to the 
Peoria Water Works Company, as assignee of the purchasers, that 
corporation was properly substituted as complainant in the petition in 
place of the receiver, because it then had both the custody and title to 
the property, and was a citizen of New Jersey, while the defendants 
were citizens of Illinois, and the cause of action remained the same. 

‘II, The court has jurisdiction over the parties to this proveeding, 
because the citizenship is sufficient, and the defendants, by coming intothe 
Northern Division of the District and answering the petition filed there, 
without objecting to the jurisdiction over the person, have consented to 
be sued in that division of the District, and objection which might have 
been made on that ground is waived by consent. 

‘* TIT. In Illinois there is vested in municipal corporations the power 
of exclusive control over the streets, and in many cases a fee simple title 
to the streets; and under the power of exclusive control over the streets 
it is well settled by the decisions of the State courts that the municipal 
authorities may do anything with or allow any use of streets which is 
not incompatible with the ends for which they are established; and 
that use for the purpose of water pipe is among those for which the 
use of the streets may be granted; and that the laying of water pipes 
under ground is much less of an obstruction and interference with the 
ordinary purposes of a street than the laying and maintaining of a rail- 
way track upon its surface. 

*“*IV. In view of the law of Illinois, relating to the use of streets, 
which has become a‘ rule of property,’ and, therefore, will be followed 
by the Federal Courts, it cannot be held that the use of the streets for 
water pipes is in any sense subserviept to the use for electrical railway 
purposes, assuming that both uses have been granted by the munici- 
pality in the proper exercise of its authority. 

‘*V. Both parties to this suit acquired their rights in the streets by a 
grant under statutory authority from the city of Peoria by ordinance 
passed by the Common Council. Each occupies the streets by legal 
authority. Each is performing a duty to the public and each is com- 
pelled, under the ordinance of the city and the law, to serve the public. 
Each has money and property invested in its system and plant, a con- 
siderable portion of which in each case occupies the streets by such legal 
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authority. Both are entitled to the equal protection of the laws against 
the invasion of their rights and property by others. 

“VI, The injury which is being done to complainant’s water pipes 
by the defendants’ currents of electricity is not a mere incidental injury 
or inconvenience, but is a permanent, continuing injury to a legal 
right, which will, in effect, if the injury is permitted to go on, ulti- 
mately result in the absolute destruction of complainant’s plant and 
property. This would amount to nothing less than the taking away 
from complainant of the use of its property by the defendant street 
railway companies, which, if it be done under their license from the 
city, authorizing them to ‘propel their cars by electric motive power,’ 
would be a taking of private property for public use. The Constitution 
of Illinois provides that ‘ private property shall not be taken or dam- 
aged for public use without just compensation.’ 

‘“‘ VII. The license from the city of Peoria to the defendants, while it 
grants the right to them to .lay their tracks and ‘ propel their cars by 
electric motive power,’ does not assume togivethe right to so construct 
or operate their systems as to damage the property of others who have 
equal rights to the use and enjoyment of their own property. A fortiori 
this is true, because of the fact that it is possible for the defendants to 
so construct and operate their railways by electric motive power as not 
to interfere with or injure the water pipes of the complainant. But 
even if such license did not assume to grant the right to operate in the 
manner in which the defendants are operating, regardless of injury to 
others, the law would not tolerate such use because of the provisions of 
the Constitution above quoted. 

** VIII. The injury complained of in this casé is the direct and im- 
mediate result of defendants’ acts—as much soas if the defendants were 
to deliberately uncover and destroy by any other means the water pipes 
of complainant. The defendants, by taking the necessary reasonable 
precautions in operatiug their railways, would be able to avoid the in- 
jury, and this being true, their failure to take such precautiuns must be 
considered as negligence. It is as much the duty of the defendants then 
to refrain from injuring the property of the complainant by the one 
method as it is by the other. The complainant is as much entitled to 
protection against the injury from defendants’ electric currents negli- 
gently allowed tostray upon its property, as it would be to protection 
from the wanton destruction of its property by any other direct means 
which might be employed by the defendants. The maxim, sic utere 
tue ut alienum non leadas, applies even under the strictest limitations 
of the rule which have ever been applied by the courts in any case. 

‘*TX. Although the defendants are operating their railways under 
ordinances from the city, granting them a license to propel cars by elec- 
tric motive power, and in so doing are interfering with the property 
and water pipes of complainant, such interference and injury are not 
damnum absque injuria, because: 

‘“*1. It is possible for the defendants to so operate their railways by 
electric motive power as not to injure the complainant’s property. 

‘*2, It is impossible by any known method for the complainant to 
protect its property from such injury. 

‘**3. Where there are two methods of accomplishing a legal result, 
and one method will work an injury to another, and the other method 
will not, it is the duty of the person doing the thing to use that method 
which will not result in injury to such other person. 

‘4, The failure on the part of the defendants to observe such duty 
constitutes negligence, and when it results in damage to another such 
damage is actionable. 

**X. The injury found to be going on in this case is the direct con- 
sequence of the unnecessary and wrongful acts of the defendants in 
accomplishing a legal result—that is, the propulsion of cars—and unless 
the defendants are protected by their license from the city they are 
liable to the complainant for suchinjury. These acts, unnecessary and 
wrongful in themselves, are not rendered lawful by the ordinance 
granting the use of the streets for the purpose of propelling cars by elec- 
tric motive power, and inasmuch as they work ‘hurt, inconvenience 
and damage’ to the complainant, they constitute a nuisance which is 
actionable at the suit of the injured party. 

‘“* XI, The injury complained of being actionable, there can be no 
doubt of the power of the court to grant some remedy. The damage 
already done is chargeable to the defendants, and so far as such damage 
is capable of being definitely ascertained, the defendants should be held 
liable in a suit at law. Buta suit and recovery at law would not stop 
the injury, which is and must necessarily be continuous under existing 
conditions. Tne very life of complainant’s plant and franchise is 
threatened. The only adequate remedy is, therefore, by injunction, as 
prayed in the petition. 

‘The Special Master's conclusion is that the bill and evidence make 


a case of equitable jurisdiction, aud that an injunction should issue as 
prayed, subject to such reasonable conditions as to the court may. seem 
right.” (Signed), Frank L, WEAN, 
Special Master in Chancery in said Cause. 
Chicago, April 30, 1901. 

Descriptions of some of the electrolytic damage already sustained by 
the Peoria Water Works Cumpany up to that time are given in an in- 
teresting paper read before the American Water Works Association, 
May, 1900, by Mr. Dabney H. Maury. Engineering News, July 1%, 
1900, contains a condensed reprint of this paper—in part as follows: 

**On March 30, 1894, the Water Company’s steel standpipe on the 
West Bluff burst, killing 1 person and injuring 15 others, one of whom 
died later from his injuries. Upon examining the wreck of the stand- 
pipe, the writer at once noticed a peculiar pitting of the inside of the 
vertical sheets, and the appearance of these pits was so different from 
that caused by any ordinary oxidation that he was soon almost positive 
that they were due to electrolytic action. A similar standpipe on the 
East Bluff was drained and found similarly pitted. The whole inner 
surface of the vertical shell appeared to be thickly covered with blisters 
resembling in outward appearance the tubercules sometimes found in- 
side of old cast iron mains. This blistered covering, which was almost 
as thin as paper, was composed entirely of oxide of iron, and on brush- 
ing it away with the finger tips, the black paint with which the stand- 
pipe had been originally coated would be found beneath it. The black 
paint was oftentimes almost unbroken, or at least very slightly cracked. 
W hen the paint was brushed off the pit would be disclosed, considerably 
smaller in area than the surface covered by the blister. The surface of 
the metal in the pit was perfectly bright and clean, and its fiber was 
clearly discernible, Many of these pits were more than 4 inch in depth. 
They were slightly more numerous in the West Bluff pipe than in the 
East Bluff standpipe and were in both generally larger and deeper on 
the lower courses of the vertical shell. 

**In 1899 a series of tests were made by Mr. A. A. Knudson, in con- 
junction with the writer, at the site of the fallen West Bluff standpipe, 
in order to still further prove that, when that standpipe was in service, 
there was an actual flow of current in the manner already shown by 
the previous tests at the East Bluff standpipe, by Messrs. Stone and 
Webster. The anchor bolts were still in the foundations, but the shell 
of the standpipe, as well as the 16-inch inlet pipe leading thereto, has 
been removed, It was necessary, therefore, in order to reproduce to 
some extent the actual electrical conditions that had previously existed, 
to connect a wire from the ends of theanchor bolts to the 16-inch water 
main in front of the standpipe. By connecting in a voltmeter on this 
wire the variations of potential between anchor bolts and the water 
main were observed, and by replacing the voltmeter by an ammeter the 
actual flow of current was measured. This current was clearly and 
positively identified as caused by the street railways, and the result of 
these tests fully confirmed the statement in the reports of Messrs. Stone 
and Webster, that the pits in the shell of the standpipes had been caused 
by the street railway current. 

‘The joints of cast iron water mains often offer, as already stated, 
considerable resistance to the passage of the electric current, and the 
reason of this resistance is apparent when the construction of these joints 
is studied, Cast iron water pipes are coated inside and outside with a 
preparation of coal tar that is an insulating material. In making a 
lead joint the spigot end of one pipe is inserted in the bell end of another 
pipe and pressed home until it touches the shoulder in the bell. The 
spigot pipe is centered carefully, so that the dnnular space designed to 
hold the yarn and lead may be of equal width allaround. The yarn is 
then rammed in home against the shoulder and holds the spigot in the 
center of the bell. There can thus be no actual contact between the 
two pipes, except where the very end of the spigot abuts against the 
shoulder of the bell. As both spigot end and shoulder are simply rough 
castings, and are not turned, it follows that they are rarely in mechan- 
ical contact at more than two points, and on curves they can only touch 
at one point. In fact, it is frequently true that, after the spigot pipe is 
once shoved home against the shoulder of the bell and then released, it 
works away in the subsequent handling and yarning, and oftentimes is 
not in contact with the bell at all. Even if the two pipes were in actua! 
mechanical contact, the electrical contact would be poor, by reason of 
the two intervening coatings of tar or asphalt. In that portion of th« 
joint occupied by the yarn there is no contact between the two pipes and 
they are at this point fairly well insulated by the yarn itself as well a: 
by the two coatings. The rest of the joint is filled with lead, which i: 
a conductor of electricity, but in between the ring of lead and the bel 





outside of the lead, and between the lead and the spigot on the insid: 
are the two tar coatings which materially interfere with the electrica 
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contact between the two pipes. As it has been stated that the tar coat- 
ing is completely consumed and burnt out by the heat of the molten 
lead when a joint is poured, the writer caused a joint to be poured and 
calked in the usual manner, and then had the bell sawed into three 
pieces, so that it could be taken off the spigot. Itis needless to tell men 
who have had experience in laying and taking up water mains that the 
inner surface of the bell showed that the coating was entirely unim- 
paired by the heat. 

‘* Measurements were made by the writer in 1898, to determine the 
amount of resistance offered by the joints in cast iron water pipes, and 
also to ascertain whether the pipes themselves showed any pitting as a 
result of this resistance. 

‘* A large number of these examinations were made during 1898 and 
1899, and in every case the pipe which was of the higher potential was 
found pitted near the joint, while the pipe of lower potential, or that 
into which the current was flowing from the other pipe, showed much 
less electrolytic injury. 

** To further test the joint resistance and to determine if possible the 
influence of different methods of calking as affecting this resistance, the 
writer, in conjunction with Prof. Jackson, caused a line of 6 and 4-inch 
pipe to be laid and supported on wooden blocks, so as to insulate it 
from the ground. There were 27 jointsin all. The pipe was new and 
had not been previously used. The calker was instructed to drive up 
the lead hard in one-third of the joints and to calk these joints in every 
way in the best possible manner, just as though the pipes were expected 
to stand the heavy pressure of the Peoria Water Works Company’s sys- 
tem. Another third of the joint was calked not quite so hard, while the 
remainder were purposely only lightly driven up, the work being done 
as though carelessly, or by a bungler. A current of known strength 
was passed through the pipes, and the drop of potential around the 
joints was measured at points 1 foot apart, and was compared with the 
drop of potential in lengths of 1 foot of continuous pipe. These meas- 
urements were made at different times; first, by Prof. Jackson and the 
writer, then by the writer alone, and later by Mr. Knudson and the 
writer, The resistance of the joint was found, as shown by the table 
|not reproduced here), to be from a few times to several thousand times 
that of the same length of continuous pipe, and this joint resistance was 
in no way affected by the manner in which the lead was driven up in 
the joint, some of the joints on which the best calking was done show- 
ing the highest resistance. The usual depth of lead in a joint in a cast 
iron pipe is about 24 inches, but assuming the length of the joint at 4 
inches, the joints in this line offered 89.2 per cent. of the total resistance 
of the whole line, or on the average the resistance of a joint was 227 
times the resistance of 4 inches of plain pipe. In making this calcula- 
tion due allowance has been made for the fact that the points of 
measurement around the joint were 1 foot and not 4 inches apart. 

‘These observations, taken over a period of about 11 months, also 
showed that the resistance of the joints increased rapidly with age. 

‘The injury caused by resistance at the joints is not so rapid at any 
one spot as the injury where the current leaves the pipe for the rails in 
the positive area, only because all of the current carried by the pipe 
does not flow around the joint. But 1 ampere of current, leaving the 
pipe for the power house in the positive area, pits the pipe but once at 
that point, while 1 ampere of current flowing along the pipe, and around 
joints in either the positive or negative district, pits each length of pipe 
near‘every joint, where it leaves it to flow around the joint; so that the 
total injury caused by this ampere is cumulative, and may be in the 
aggregate hundreds of times as great as the damage caused by the same 
ampere of current where it permanently leaves the pipe. 

‘ The effect of the current on the rail joints of a single trolley system 
is similar to that on the joints in the water mains, Within the past 3 
years the writer has examined many hundreds of rail joints, and it 
was always easy to tell from the appearance of the rail ends, and of the 
chairs, when the rails were laid on chairs, which way the current was 
flowing. The end of that rail which was next to the power station 
would show little or no injury, while the end of the other rail, or that 
having the higher potential, was invariably pitted. 

‘The soil around the outside of a water main offering an easier path 
for a current than the water or slime on the inside, outside pittings are 
more numerous and generally deeper, and they are much more easily 
observed. 

‘The pits on the outside may be caused either by current which 
leaves one length of pipe to go around @ joint into the next length of 
pipe; or by current permanently leaving the main for some other con- 
ductor of lower potential, such as rails, op wires leading to the dynamo; 
but the inside pits cannot be caused by anything except resistance in 
the line of pipes itself at the joints, as nothing else could make the 





current leave the metal of the pipe and travel through the water. 
Opportunities for observing these pits have heretofore been rare, as 
the action is naturally slower inside the pipe than outside, and as it is 
necessary for someone familiar with the effect of electrolysis to be pres- 
ent and actually examine the pipe at the time when it is removed in or- 
der that the pits may be identified. 

‘The pittings in the 16-inch inlet pipe to the West Bluff standpipe, 


| observed in March, 1894, and inside pittings found by the writer in a 


20-inch cast iron main in 1896, are believed to be the earliest examples 
of this injury noted, but numerous instances have since been reported. 

‘“Mr. A. A. Knudson found deep outside and inside pittings in 
Albany in 1899. Prof. Blake, from recent examinations in Kansas 
City, writes as follows: ‘A 12-inch pipe running at right angles to an 
electric railway, and which was negative to the rails, was found to be 
carrying a current of varying strength and delivering it into a 36-inch 
main some 750 feet distant. Electrolytic pittings were found on many 
sections near the joints, only on the positive side, where the current 
was shunted around the joints. Some of the pittings were 4 inch deep. 
The interior of the pipe could not be examined. Again, a length of 6- 
inch cast irqn main, was taken up in another part of the city and in- 
ternal electrolytic effect were apparent near the joint. A chemical 
analysis of the material dug from the pits gave 22.3 per cent. graphite, 
49.7 per cent. iron. 

‘* A second length was removed and broken into and a fresh fracture 
revealed the internal electrolysis, by the discoloration of the iron where 
the pitting was taking place, and which was already } inch deep, be- 
ginning from the inside. A number of similar cases were discovered, 
and are convincing proof that cast iron mains cannot convey currents 
without electrolytic damage, when those mains form part of the return 
circuits of electric railways.’ 

‘* Within the past few months the writer had occasion to remove 
from the ground a 16-inch cast iron main. This main was negative to 
the rails and was nearly 2 miles from the power station, It lay at right 
angles to the tracks, and the portion removed was distant, at its nearest 
point, about 150 feet from the rails, and at its further end, 570 feet from 
the rails, there being 420 feet of pipe removed. Measurements with volt- 
meter and ammeter showed a current flowing along this pipe from the 
rails towards the wet soil of the river bank, in which the further end of 
the pipe was buried. Every length of pipe showed electrolytic injury. 
In one pipe the bead in the spigot end had been eaten off for # of the 
circumference of the pipe, and in one place the entire thickness of the 
pipe was eaten out for nearly an inch in depth from the end. There 
were both outside and inside joint pittings, always on the positive side 
of the joint, and no pits at all could be found anywhere else on this 

ipe. 

4 Cin a recent paper Prof. Blake states that observations and experi- 
ments prove that the effects of electrolysis upon water pipes are not 
limited to the so-called ‘ danger area’ or districts in which the pipes are 
electrically positive to the rails. He goes onto say: ‘ Resistance at the 
joints in cast iron pipe is sufficient at most joints to shunt a portion of 
any current allowed in these mains around the joints through the soil 
outside or water inside, or through both. Then, on the positive side of 
joints, the effects of electrolysis, both external and internal, are to be 
apprehended.’ 

‘*Street railway companies have frequently recommended ihat the 
pipes themselves be connected by wires to the negative busbar of the 
generator, or to the rails at various points, or to overhead or under- 
ground return feeder wires, thus diminishing the resistance of the pipe 
system as a conductor, and lowering the potential of the pipes usually 
in what has been termed the ‘ danger district,’ or the region where the 
pipes are shown by voltmeter to be positive to the rails. 

‘‘This would apparently lessen the rapidity of injury to the pipes in 
the ‘ danger district,’ and, by stopping temporarily the number of actual 
breaks at the points where they have been occurring with greatest fre- 
quency, it would stave off the day of reckoning with the pipe owners. 
But the general pipe system would be carrying much more current, 
and as the pitting goes on at or near the joints, wherever a main is 
carrying current, either in the positive or negative district, it would 
mean that, while the injury in the ‘danger district’ would not be so 
rapid, the whole system would be much more generally attacked, and 
that by the time a bursting pipe at length called attention to the injury 
at some point remote from the power s‘ation, the entire pipe system 
would have been seriously injured. 

‘‘ Equally impracticable and misleading are the suggestions for main- 
taining the pipe system at equal potential throughout, and for insulat- 
ing sections or insulating joints, some of which have been patented. 





‘* What, then, can be done to entirely remove the cause of the injury? 
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The answer is simple: Keep the return currents out of the ground. 
This has been successfully accomplished in this country for years 
by two methods. In Cincinnati and in Washington, D. C., thedouble, 
overhead trolley is in use, while New York and Washington have been 
the first to adopt the conduit system. 

‘* Both the overhead and underground systems have proven successful 
in practice, not only in entirely preventing electrolysis, but in what is 
naturally of far more importance to the street car companies, in the 
general economical details of operation and maintenance. The conduit 
system is, of course, more expensive to build, and is peculiarly adapted 
to the larger cities. 

“The Cincinnati overhead, double trolley system comprises about 
220 miles of track. The conditions of its operation are unusually try- 
ing, among them being narrow streets, grades sometimes as high as 124 
per cent., and in places, especially near Government Square, a multi- 
plicity of intersecting tracks, such as is perhaps not equaled in street 
railway construction anywhere else in this country. Every car in the 
system, at some time in its regular trip, must pass over one of the tracks 
at Government Square, and to stand during the busy hours and watch 
the perfect ease and smoothness with which the hundreds of. cars tread 
this maze of tracks, at times at intervals of only 4 or 5 seconds, will 
convince even a skeptic of the mechanical practicability and success of 
the double overhead trolley. 

‘The double trolley is safer than the single and the difference in ap- 
pearance between them is trifling. Al) connections are in plain sight 
overhead and are always accessible for repairs. No lightning arresters 
are needed. No excavation of street or pavement is required to renew 
rail bonds, as the rail bonds themselves are no longer needed; while for 
hill climbing, in bad weather, the double trolley is far more efficient, 
since both rails may be sanded, while in the single trolley system one 
rail must be kept clean, in order to keep electric contact between wheel 
and rail, thus diminishing the frictional grip of the wheel on that rail, 
while the sanded rail is at the same time nearly useless as a conductor. 
In Washington, D. C., all roads within the city limits are required by 
law to have a complete insulated underground, metallic return for their 
current, and by recent acts of Congress, passed on account of electro- 
lytic injury caused by the single trolley systems, the overhead double 
trolley is required in all other new or amended charters within the Dis- 





‘‘ There is another feature in the peculiar movements of trolley cur- 
rents which may be mentioned here, viz.: The passing of current from 
one main in the soil to another, which may be in the samestreet, a few 


feet distant. Recent examinations by the writer disclosed damage by 

electrolysis to mains where no voltmeter tests upon the surface would 

indicate such action, and consequently such conditions are very diffi- 

cult to locate.” 

Dayton, O.—The following statements in regard to the electrolytic 

situation in 1901 are taken from the annual report of the Dayton Water 

Works for 1901: 

‘‘ The escaping current from the various electric railroads continues 

to damage and destroy the main lines of pipes and services, as men- 

tioned in the previous annual reports. This Board has not been in- 
active in its efforts to have the same removed and the city compensated 

forthe damage. Your attention has been called to this matter from 

time to time since 1894, when the first indication of electrolysis began 

to manifest itself. 

‘* The fears expressed by this Board to your honorable body several 
years ago as to the outcome of this trouble are now being fully realized , 
and while we know of a great amount of damage done, it will be im- 
possible to get at the full extent without exposing the pipes, which 
would entail an enormous expense. 

‘*On November 15, 1899, mandatory injunction suits were entered 
against the City Railway Company, the Oakwood Street Railway Com- 
pany, the Peoples Company and the Miami Valley Traction Company, 
praying for injunction requiring such method of traction or devices to 
be used as will take and keep the current off the water pipes. 

‘‘ The first case (No. 20,763): The city of Dayton, plaintiff, vs. City 
Railway Company, defendant. 

‘‘The trial of this case began October 14, 1901, and lasted about 8 
weeks, and at the close of the testimony the court fixed the week begin- 
ning January 13, 1902, as the time for argument.” 

The decision! in this case was rendered in time to be included in the 
same annual report, and is as follows: 

‘** Summary of Findings.—U pon consideration of the entire matter, 
I have come to the following summary of conclusions as to the law and 
facts: 

‘‘ This court has no authority in law to compel a change in the system 





trict of Columbia.” 

Taunton, Mass.—The results of an electrolytic survey of the water 
pipes of Taunton, made in 1901, by Mr. A. A. Knudson, are published 
in the annual report of the Water Commissioners of the city of Taunton 
for 1901. The following are extracts from ‘‘ Conclusions and Recom- 
mendations:” 

‘* Third. — While it is of the utmost importance to have a rail return 
in its most efficient state as a conductor, so as to prevent excessive 
amounts of current straying to water mains, there is no certainty of 
such rail return remaining efficient for any length of time, and conse- 
quently, so long as such system is used, so long will there be danger 
of damage by electrolysis to water piping property. 

‘The only sure remedy against such damage, therefore, is for the 
railway companies to abandon the rails entirely as a conductor, which 
are most unreliable as such, and adopt the double trolley system. 

‘** Fourth.—The conditions found at Oakland seem to call for special 


from the single trolley to the double trolley, and, if the same were war- 
ranted by the law, the facts would not justify such a change. 

‘‘The defendant has been and is operating its road in a negligent 
manner, causing continual damage to the water pipes of the plaintiff, 
for which the plaintiff has no adequate remedy at law, and cannot by 
any practical method prevent such damage. 

‘‘Tt is no excuse in law, and the facts would not justify the defense 
that other electric lines in Dayton are contributing to this or doing like 
damage.’ 

‘“It is, therefore, the duty of the court to enjoin the defendant from 
so operating its railway and to compel it, within a reasonable time, to 
introduce such improvements in the system, in order that the operation 
of the single trolley system authorized by the franchise and contract 
will be in accordance with the present standard of the art of operating 
single trolley roads. The plaintiff shall co-operate to thatend, All 
matters of detail can be arranged between counsel and the court in the 





attention. The 1,700 feet of 6-inch pipe in Tremont street, or that por- 
tion lying between Walker street and the ‘dead end,’ is, as we have 
endeavored to set forth, being practically ruined by electrolysis, The 
prime cause is traced to the inefficient rail return of the Taunton and 
Norton Railway.” 

In 1902.a conference was held between the Supt. of the Water Works 
Mr. A. A. Knudson, and representatives of the electric roads of Teen 
ton, regarding electrolysis. The following extracts from Mr. Knudson’s 
account of this conference are taken from the Water Commissioners’ 
report for 1902: 

‘** While I am satisfied that the result of this conference will be bene- 
ficial, in emphasizing as it did the importance of maintaining as perfect 
track returns as possible, it should not be considered in any way as a 
final solution to this question of electrolysis; and no action should be 
taken upon your part or on the part of your honorable Board tending 
to relieve the railway companies operating their lines in your city from 
responsibility for damage which may be discovered to water mains in 
future. 

‘In this connection attention may again be called to the unbonded 
tracks on Tremont street, which are ‘ grounded’ in the river under the 
bridge on that street. This is a condition favorable for trolley current 
to pass to your main in that street, and is, we believe, largely the cause 
of damage found upon the main in Oakland. 


final order. The costs will be adjudged against the defendant.” 
Considering that this trial lasted 8 weeks, during which time some 92 
witnesses were examined, the above decision cannot be characterized as 
other than a masterpiece of indecision. ; 
The following open letter, giving later experiences with electrolysis 
in Dayton, was published in the Railroad Gazette, Jan. 5, 1906: 


‘Dayton, O., Dec 26, 1905. 

‘To the Editor, Railroad Gazette: * * If the officials of the 
cities affected by this growing evil [electrolysis] were to make public 
the vast amount of information which is now available, there would be 
few places having municipal water plants, where the single trolley sys- 
tem has been in use for any considerable length of time, that could not 
report more or less damage to the pipes, due to the escape of electricity 
used in the operation of street railways. The city of Dayton, where I 
am Superintendent of the Department of Water, was one of the first 
cities—if not the first—in the United States to take up this difficulty 
with a traction company as soon as it was positively known that the 
escaping current from the street railway lines was destroying the pipes 
belonging to the city. The first official action in this matter was in 
1898, when reportsewere made to the Water Board, in July of that 


+ 
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year, although the damage to the pipes at that time was not sufficiently 
pronounced to cause alarm to those in charge of the Water Works De- 
partment. Upto that time none of the main lines had burst, due to 
deterioration by electrolysis, although a number of service branches 
had already given way and naturally had raised a question of how long 
it would be before it would be shown that the escaping electric current 
had weakened the main lines sufficiently to cause them to burst. The 
great damage to the city mains in the interim had proven that the loss 
is, if anything, greater than anticipated. Within the last 90 days the 
city has been obliged to abandon or remove as junk about 1,600 feet of 
main line pipe on one street alone, which has been destroyed by the 
electrolytic action of the street railway current. To avoid excavating 
under the car tracks in the future, when it may again be necessary to 
make repairs, there has been placed a line of pipe on each side of the 
street, with short service connections to thecurb. These 2 lines of pipe 
were not laid with the idea of overcoming the electrolytic difficulty, for 
the conditions so far as current is concerned have not been perceptibly 
changed, so that the pipe which has just been put in will in time go 
through the same course of destruction as the line which was abandoned. 
Those in charge of municipal water works, and who might be required 
to make such a change as above mentioned on paved streets, can form 
some idea of the expense involved and of the annoyance and incon- 
venience to the public. There seems to be no possible way in whicb 
the pipe system can be so insulated where direct current is used as to 
sufficiently control the current to prevent electrolysis, although many 
devices have been bought and put into use, such as additional bonding, 
auxiliary wires placed adjacent to the street car rails, and the rails 
themselves cross bonded and additional overhead return feeders, which 
expedients have not had the desired effect. The accompanying photo 
graphs [not reproduced here] show the destructive electrolytic effects 
experienced at Dayton.” (Signed), Cuas. E. Rowg, 
Supt., Dept, of Water, Dayton, O. 


Richmond, Va.—The following report of an electrolytic survey of 
the water pipes of the city of Richmond, made by Mr. Dabney H. 
Maury, 1903, is published in a ‘‘ Special Report of the Water Commit: 
tee,” dated May 2, 1904. The tables and maps are not reproduced: 

Peoria, ILLs,, Aug. 21, 1903. 

‘*The Honorable Committee on Water, Richmond, Va.—Gentlemen: 
Having at your request examined the water mains in Richmond to 
determine, as far as practicable, the extent to which they have already 
been damaged by electrolysis, and to make recommendations for the 
prevention of further injury, I respectfully submit, as follows, my re- 
port: 


‘* At about 60 places, distributed over the city, the difference of poten- 
tial between water mains and the rails of nearest car track was 
measured and the readings are shown by the figures in red or black, 
on the accompanying map of the pipe system, furnished me by you 
{not reproduced here]. 

‘* The general results of all these readings would indicate the follow- 
ing conditions: 


‘* 1, The differences of potential between mains and rails are, asa 
rule, unusually low compared with those in other cities. Most of the 
maximum positive readings are less than 1 volt, though several were 
found exceeding 2 volts, and one as high as 4.7 volts. 

‘* The small average difference of potential between mains and rails 
indicates a low soil resistance, as well as a better system of return 
conductors and feeders, than is usually found. 

‘** The soil in Richmond is clay, either wholly or in part, no pure 
sandy soil being found by me in any excavation. The clay is nearly 
always moist, and wet clay has, as compared with dry and sandy 
soils, a very low resistance. 


‘** 2, The points at which mains are either normally, or at intervals, 
positive to rails, are by no means confined to the regions near the 
power station, or near the return feeder taps leading thereto from the 
rails, but are found at long distances in every direction, and sometimes 
several miles away. 


** 3. It is evident that the local street railway companies have of 
late been very diligent in improving the rail bonds and return feeders, 
presumably not only to provide a better and more economical return 
for their current to the power station, but also in the hope of reducing, 
as far as might be possible by this method, the difference of potential 
between maius and rails, and the injury to the former by electrolysis. 
A comparison of the voltmeter readings taken by me with those re- 
corded by Mr. A. M. Schoen, in his report to you made several years 
ago, shows that the differences of potential are now, as a rule, con- 
siderably smaller than those then existing. 


‘*4, The improvement of the return conductor system of the local 
street railways has, except on a few tracks, which are principaily in 
outlying districts, progressed so far that the practical limit of the bene- 
fit to pipes that might be expected therefrom has been almost attained, 
and the betterment in electrolytic conditions that would result from 
auaiuonal return feeders, even if these were much larger and more 





expensive than those now in use, and from stil] greater improvement 
in rail bonding, would be comparatively small. 


** 5. Nevertheless, the existing conditions are serious, and as shown 
by the actual examinations of the water mains, the total amount of in- 
jury already suffered is very great, and this injury is continually in- 
creasing in amount. 


‘“* Examinations of Mains.—In order that I might inspect your 
mains, excavations were made at 50 different locations, distributed all 
over the city. As these excavations were often made at intersections 
of two or more lines of mains, they resulted in exposing, at each loca- 
tion, portions of from 1 to 7 different lines of mains, so that at the 50 


locations I was able to see portions of a total of 101 different lines of 
mains, 


‘“ In every instance the mains were found to be carrying some street 
railway current. The quantity of current on single mains varied, ac- 


cording to the location, from very small fractions of an ampere to 18 
amperes, 


‘“ In every instance the outside of the pipe showed evidences of elec- 
trolytic injury, rarely very slight, and often very serious. 

** As it would have been necessary to cut the pipe apart in order to 
inspect the inside of the joints, no examination was made of this part 
of any main. 

‘* However, the prevalence of pittings on the outside of mains on the 
positive side of joints, in districts where mains were normally negative 
to the earth, the redeposited compounds of lead in the soil in front of 
the joints, and several leaks found in the joints themselves, furnished 
abundant evidence that joint pitting, inside as well as outside, is going 
on all over the system, as a result of the shunting of a portion of the 
street railway current around the joints, both inside and outside the 
vipe. A number of measurements were made of the electrical resist- 
ance of the joints of your water mains, and the joint resistance was 
found to vary from a few times to many thousand times that of the re- 
sistance of a length of the plain body of the pipe equal to the length of 
the joint. 

‘** As striking proof of tue fact that the injury to your mains is still 
going on, I may mention the fact that pipes laid within the last 2 years 
were found to be seriously affected, and well defined pittings were 
found on an 8-inch main, which, as I am informed by your Superin- 
tendent, Mr. Charles E. Bolling, had been laid only about 6 weeks be- 
fore I examined it. 


‘* Estimate of Depreciation.—Attached hereto will be found a small 
blue print entitled ‘ Estimate of Cost per Lineal Foot of Mains of 
Richmond Water Works before Pavement was Laid’ [not reproduced 
here]. 

‘* T consider that the prices therein given are fair average prices for 
the cost per lineal foot of pipe for the period duriag which your mains 
were laid, assuming economical work and ordinarily favorable con§ 
ditions. 

‘* A tabulated statement, embodied in the attached larger blue prints, 
entitled ‘Depreciation Due to Electrolysis on Mains of Richmond 
Water Works,’ ‘Sheet 1,’ ‘Sheet 2,’ ‘Sheet 3’ and ‘ Sheet 4,’ shows the 
length and size of mains on each street, the original cost per lineal foot 
for each size of main, the estimated per cent. of depreciation of each 
main, and the consequent depreciation based only on the original cost 
of the mains. 

‘‘In this tabulated statement the per cent. of depreciation of each 

length of pipe examined is based upon the relation which the depth of 
the deepest pits found in each case bears to the actual thickness of the 
ag = ; ; 
‘The estimate of depreciation on lines of mains not actually ex- 
amined is based on the depths of pittings actually found in pipes near- 
est to such lines, due regard being had to the electrolytic and other 
conditions in each case. While it is admitted that in individual cases 
the estimated percentage may be too large, it is equally true that in 
other eases it will be found too small, and it is my opinion that the 
average percentage of depreciation, due to outside pittings only, is as 
fair as could be arrived at from the number of actual examinations 
made, and that additional examinations would result in confirming its 
reasonableness. ; 

‘‘ The total estimated first cost of the mains alone is $766,974, and the 
total estimated depreciation of these mains, based on outside pittings 
only, is $170,224, showing an average depreciation of 22.2 per cent. 
from this cause. 

‘* These figures by no means cover the total damage caused by elec- 
trolysis, as they include no allowance for any of the following items: 


‘1. The Additional Cost of Repairing Leaks or Breaks in Pipes.— 
When your pipes were first laid they were laid in long stretcnes and under 
favorable conditions fur economical work, without expense for repav- 
ing, and with comparatively little interruption due to tratfic on the 
streets. As the pipes break, they must be renewed piecemeal and under 
far more disadvantageous conditions The streets are usually paved, 
traflic is more congested, leaks are hard to locate, especially under 
pavements, the water has to be shut off, and extra specials or fitungs 
are always required to repair the break. Tnese facts make the cost per 
lineal fooc for repairs several times greater thaa the first cost of the 
pipes. " ; . 

‘*2. Depreciation of Service Pipes.—These were, except in a few in- 
stances where they happened to be exposed in the excavations, not 
examined by me. I am informed by your Supt., Mr. C. E. Bolling, 





that you have about 15,000 extra strong lead services, and that over 200 
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of these have already actually burst from electrolysis. The estimate 
does not include any allowance for depreciation on 3,934 feet of 14-inch 
pipe, which may be classed as service pipe. As this 1}-inch pipe and the 
service pipes are much thinner than the cast iron mains, their percent- 
age of depreciation is considerably greater than that of the mains. 

‘3. Pittingson Inside of Joints.—The injury to the mains, by reasoa 
of pittings on the inside of the joints, could not be examined, This in- 
jury, while usually slower than the outside pittings, is unquestionably 
serious in amount, and is continually increasing all over the system. 


‘4. Cost of Repairs.—The cost already incurred in repairing leaks 


and breaks due to electrolysis in mains and service pipes, which has, I 
am informed, been charged to the local street railway companies, and 
paid by them. 

“5, Incidental Damages Due to Breaks in Mains.—Under this head 
may be included the loss of water, the destruction of pavements and of 
car tracks, the settling of foundations and buildings and the flooding of 
basements and damage to the goods stored therein by the escaping 
water, cutting off of the water supply and fire protection from the terri- 
tory affected, and the risk to lives and property of the citizens as a re- 
sult of any conflagration that might take place before the break could 


be repaired. The amount of added damages due to all these causes 


cannot, from the nature of the case, be expressed in figures. It is evi- 
dent, however, that the estimate of $170,224 for depreciation, due solely 
to outside pittings on mains, would have to be very largely increased 
in order to cover the total actual damage. 

(To be Continued,) 








Some Difficulties in Street Photometry. 


— —— 


By J. 8. Dow. 


It is only recently that the public has come to feel much confidence 


in photometrical measurements. Tests in the photometrical labora- 
tory, however great their experimental value, frequently do not give 
any adequate idea of what the results of using a given system of illu- 
mination under practical conditions, will be. 


There are so many factors, such as the grouping of the lamps, the 


reflecting power of the wall paper, etc., to be taken into account, and 
it is only recently that the influence of these factors has been studied 
by means of measurements made on the spot. 

There are, however, many difficulties in making accurate measure- 


ments of this kind even at the illuminations which are commonly used 


for indoor lighting, and when we come to street lighting, the difficul- 
ties are multiplied. Measurements have usually to be made over a 
wide area. The illuminometer must therefore be portable, and this in 


itself entails a considerably lower degree of accuracy than that ob- 
tainable in the photometer room. Moreover, the degree of illumina- 
tion to be measured is often extremely low, and this makes it very 
difficult to take satisfactory photometrical readings. Mr. Hayden Harri- 
son, in a recent paper before the English institution of electrical engin- 
eers, gave figures ranging from 0.05-candle foot down to 0.005-candle 
foot for the minimum illumination met with in the streets of an ordi- 


nary English town. 


The acuteness of vision curves given by Dr. Bell in the I//uminating 


Engineer for June show very clearly how rapidly the eo — the small 


est percentage change of illumination detectable by the eye—increases 


when the illumination falls below about 0.2-foot candles. 
In addition to this we have to face the fact that small as these illu 


minations aS measured by a photometer are, they are certainly very 
much greater than the actual illumination of the pavement or road- 
way which reflects a variable and often very small fraction of the 
light impinging upon it. In this way a source of uncertainty is intro- 
duced which photometrical measurements do not not take into account, 
and these. measurements are therefore of a somewhat arbitrary charac- 
It is not, in fact, quite settled whether such measurements should 


ter. 
be made in a vertical plane, a horizontal plane or a plane at 45° to th 
horizontal. 
gators. 


The most serious difficulty, however, arises from the different colors 
of many lights such as flame arcs, incandescent gas lamps and mercury 
vapor lamps, which have recently been introduced. Apart from the 
difficulty of making a judgment at all for lights of such different colors 
a photometrical measurement may easily give quite a different impres- 


sion to that received by the eye when surfaces of a different size an 
character to the photometrical surfaces have to be illuminated. 


It may be well in this connection to briefly repeat the physiological 
theory of the ‘‘ rods” and ‘‘cones” as quoted by the writer in a recent 
According to 
modern physiological views the perception of light and color is accom- 
plished by minute organs scattered over the retina and known as the 
rods and cones. The rods can perceive light only but cannot dis- 


paper. (Illuminating Engineer, September, 1906.) 


All three methods have been used by different investi- 


tinguish color. They are, however, most sensitive to bluish light 
which appears to them white. They are sensitive to very weak ligh| 
but soon become “‘ saturated” and do not respond further to increased 
illumination past a certain point. The ‘‘ cones,” on the other hand, 
can appreciate difference of color. They are unsensitive to weak illu 
minations, but when the illumination is increased past a certain point 
they suddenly begin to act and continue to respond to stronger light 
until, at ordinary illuminations, the action of the rods is insignifican: 
in comparison, The cones are most sensitive to yellow light. 

The result of this is that very peculiar effects occur when the illu- 
mination is reduced to the borderland where the action of the rods is 
comparable to that of the cones. At the illuminations of the order 
frequently met with in street lighting, the Purkinge effect becomes 
very noticeable. In fact at such illuminations the eye may become 
practically blind to red light. Consequently curves of illumination 
calculated theoretically from the candle power possessed by a lamp at 
strong illumination may prove quite misleading. 

Even results obtained with a pho‘ometer on the spot may not furnish 
a correct idea of the actual illumination, and for the following reason. 
At the central portion of the retina there exist only cones while both 
rods and cones are to be found on the surroundiny portion. Conse- 
quently at weak illuminations the apparent brightness of the illumina- 
tion depends very greatly on the portion of the retina on which the 
image of the illuminating surface falls. Even for white light, the 
illumination depends on the size of the illuminated surface, while for 
lights of different colors the differences so introduced may be very 
great indeed. 

The comparison of the small illuminated surfaces in the photometer, 
therefore, cannot give a correct impression of the actual illumination 
of large tracts of pavement or roadway. 

We have also to remember that the main object of street lighting is 
to enable us to see our way about satisfactori]y—to see clearly, for in- 
stance, where the pavement ends and the roadway begins—in fact to 
reveal detail. 

Now, according to Helmholtz, Weber and others, at weak illumina- 
tions the detail revealing power of red light is better, for a given in- 
tensity of illumination, than green light. It seems possible, therefore, 
that photometers depending on the “‘ method of equal brightness” are 
open to objections from this point of view. 

Finally it must be remembered that the personal element is admit- 
tedly very important when we are dealing with color and when the 
illumination is very low. 

Fortunately it seems probable that the progress which is being made 
in illuminating matters will certainly smooth away many of these 
photometrical difficulties. The acuteness of vision curves already re- 
ferred to show that while the visual acuity falls off rapidly below 
about 0.2-candle foot, no very considerable gain is obtained by increas- 
ing the illumination past 1-candle foot. Probably, therefore, we shall 
eventually be able through the greater cheapness of light, to secure a 
uniform illumination in the neighborhood of this value and so‘avoid 
the photometrical consequences of the feeble illumination we have 
often to be content with at present. 

Also it seems likely that a standard spectrum for illuminants, ap- 
proximating to daylight, will eventually be agreed upon and adopted, 
and that the color effects which are at present so troublesome will thus 
be avoided. 


The Lesson from Recent Failures of Reinforced Con- 
crete Structures.' 


oxpeagmiinnnanies 

Carelessness, incompetence and unscrupulous skinning appear to 
have about reached the limit In reinforced concrete construction. Two 
failures of large buildings under construction, occurring within a fort- 
night of each other, both of which had their harvest of dead, is a 
serious blemish on the record of reinforced concrete. A radical re- 
form is imperative. The gray of our concrete structures is already too 
much stained with blood. Shall we allow that stain to spread and 
grow still darker? 

Where are we to find relief? The theory is that the law gives pro- 
tection against rapacity and loose conscience so exercised as to harm 
another or injure the public. Has it done so in reinforced concrete 
building? The method of the law is to prevent by prescribing and en- 
forcing penalties. The events of recent years—not to go into ancient 
history—show no case, in the scores and scores of building disasters, 
where the law has laid its hand on the guilty and enforced its penal- 
ties. In many cages, to be sure, the antiquated and inadequate 
machinery of the coroner’s office has made some ponderous move- 








d 








1. Engineering News. 





Jan. 28, 1907 





American Gas Light Zournal. 141 








ments, called ‘‘ inquest” or ‘‘investigation,” but with uniform fruit- 
lessness. Public assignment of blame, or criminal conviction, have 
not been obtained. The discouragement of future offenders, upon 
which alone the law relies for its enforcement, has been totally ab- 
sent. And the inevitable result has duly appeared. The unscrupulous 
and negligent, those who accept gain of any shade or odor so long as 
they can keep clear of grand juries, have grown bolder and more con- 
fident of security. and ply their nefarious business on a larger scale 
than ever. 

The practice that constructs buildings and bridges which collapse 
must be eradicated. The interests of every element of the engineering 
profession demand this, no less than public safety. We must seek out 
and identify the source of the conditions which are at the bottom of the 
trouble, and by eliminating it bring about improvement. Let us ex- 
amine some aspects of reinforced concrete failures with this in view. 

There is one feature that is common to virtually all failures of re- 
inforced concrete construction, and it is on this account almost a 
characteristic. This feature lies in the causes advanced, for any given 
failure, by the parties who have the most intimate knowledge of the 
structure, namely the executing force and the persons responsible for 
the design of the structure which failed. The designer or designers 
say, unqualifiedly, that the force of workman or their foreman was at 
fault; that the concrete was of improper quality, or the reinforcement 
was not placed where directed, or care was not taken to bond together 
the several sections of concrete, or the green work was overloaded, or 
the centering was removed too soon. One or more of these defects has 
been given asthe cause in every instance of such failures. The de- 
fects alleged would, if true, be a sufficient explanation of the collapse 
in nearly every case. But for the most part they have never been and 
can never be proved. The work whose character is impugned lies in 
a rubbish heap, whence it is impossible to extract supporting evidence. 
It is to be noted, however, that for the same reason it is impossible to 
disprove such allegations of defect absolutely. On the other hand, the 
executing force, which usually contributed the victims of the collapse, 
claims that the work was done as directed and that the fanlt must lie 
in the design. The fact that the structure which failed was made of 
the same cement, the same mixture, and with the same care, as ad- 
joining structures of the same building, is cited as proof that the fault 
could not lie in the workmanship and therefore must lie in the design; 
but, of course, this argument works both ways. Again, the fact is 
cited that the same workmen and foreman habitually removed the 
centering of concrete work at the same relative period as in the case of 
the failure; but this argument also is of doubtful effect. 

We will return in a later paragraph to this divergence of statement 
as to cause, and note for the present only the resulting course of any 
‘investigation ” which may be instituted. Such investigations are, 
under the prevailing system, conducted by the coroner with the aid of 
a jury of citizens. Both the coroner and his jury are as able (or un- 
able) to hold views and pass opinions on reinforced concrete as to 
judge whether a fossil bone belonged to a dinosaur or a pterodactyl. 
These gentlemen listen to the architect’s statement (if an architect be 
concerned in the case) that the design and materials were of standard 
quality, by all his professional experience. Then they hear the testi- 
mony of workmen employed on the job, who say among other things 
that no evidence of weakness appeared at any time previous to the col- 
lapse, and that the section which collapsed was constructed in the 
same way and with the same care as other sections which remained 
standing. Finally they listen to the reinforced concrete man, who 
** points with pride” to structures he has previously built without ac- 
cident, and informs the jury that reinforcing steel had a strength of 
60,000 pounds to the square inch, so that the structure should have (and 
as test results on previous occasions showed, must have) been capable 
of carrying an enormous load with safety, whereas at the time of col- 
lapse it carried only a few planks, and beams and half a dozen cement 
sacks, Thereupon, hearing further that sand and gravel sometimes 
have streaks of unnatural viciousness which may unaccountably pro- 
duce a weak spot in the concrete, the jury brings in a verdict stating 
that the collapse was due toan unknown weakness in the concrete 
work, for which the jury is unable to hold any individual responsible. 
And having thus done its duty, the jury disbands, the coroner goes 
home satisfied, and the matter is ended! 

We have already mentioned, by implication, that an architect is not 
always present in such a case. Some buildings (shops, for example) 
are designed and built without recourse to an architect, because the 
architect’s 2 or 5 per cent. would accomplish nothing but the addition 
of some decorative features. The owner, in such cases, supplies 
governing, dimensions, heights and general arrangement of space, from 


which the bidders elaborate a design of structure. In most cases, how- 
ever (hotels, dwellings, city buildings generally), the general plans are 
made by an architect, who sometimes also superintends the construc- 
tion work. Since the early days of the steel frame building it is quite 
common practice for architects to have the designing of structural 
parts, fireproofing, floors, etc., done by bidders. This practice, which 
frequently results in giving the contract to the party that can ‘* skin” 
material the closest (unless, indeed, the job is ‘‘ arranged for” before- 
hand), has been carried over into reinforced concrete construction, 
where it is, we may say, universal, The result is that the architect 
supplies the general arrangement of space and the interior and ex- 
terior shaping and decoration and accessories, but has no responsible 
connection with the design for strength. In one aspect this may be 
considered as the collaboration of an architect with a consulting 
engineer, except that the prospective contractor ‘‘does the engineer- 
ing,” without extra charge! 

The proper collaboration of architect and engineer is, of course, an 
excellent way of working out a good design. But it is extremely un- 
common for a consulting engineer to be employed on reinforced con- 
crete structures. It is considered a waste of money, and by the pro- 
spective contractor an undesired reflection on his ability and honesty. 
The reinforced concrete contractor says: ‘‘I built this building for A, 
and that one for B, and made a record on price and speed on this other 
building for C,” and he further presents testimonials from A, B and C, 
and their several architects. He wants the job, and wants it on his 
own design, without being bound by someone else’s specifications or 
having someone else check the sufficiency of his design or construc- 
tion. A load test is easily arranged for, and the ‘‘ factor of safety ” 
will take care of a multitude of sins. 

It is unnecessary to recall to our readers the palmy days of highway 
bridge building, the days when the collaboration of county commis- 
sioners, bridge agents and pools, with careful exclusion of the consult- 
ing engineer, resulted in the erection of a merry lot of spider-web high- 
way bridges all over the country. But it may be more profitable to 
call to mind that, by every experience of human nature, it is a fatal 
error for one man (an architect or owner) to put his interest without 
guard at the mercy of another (a contractor) when the latter’s interest 
is in conflict with the former’s. And nothing is better established in 
construction work than that contractor and contractee are necessarily 
opposed interests, in whose contest for advantage there are required to 
conserve fairly the interests of both, not only the voluminous provi- 
sions of contract law but also the watchful eye and directing work of an 
impartial referee, the engineer. In the practice of reinforced concrete 
construction this firmly established fact has been ignored completely. 
The method of the early highway bridge times has been picked out of 
the scrap heap and agair pressed into busy service. The evil conse- 
quences known of old have not tarried in appearing. 

We have already suggested, if not stated, that ‘‘investigations” of 
the kind commonly made in this country never attempt to examine 
into the sufficiency of design. In principal part this is due to the 
character of the investigating tribunals, coroner’s juries. But a con- 
tributory effect is produced by the absence of any authoritative recom- 
mendation, agreement or standard for permissible stresses aud other 
bases of design in reinforced concrete. A lay investigating body must 
therefore rely, for its criterion of safety or danger, to apply to a par- 
ticular design, on expert testimony. Now the standing of expert 
opinion in American criminal jurisprudence is not high, Lawyers, 
judges, juries and the public have too often seen armies of experts for 
opposite sides of a case swear to radically different ‘‘ opinions,” and 
they have, not altogether unjustly, come to believe that an expert is a 
man of plausible antecedents employed to deliver an opinion favor- 
able to the side which hires him. Whether for this or for other 
reasons, coroner’s investigations rarely call upon expert testimony for 
assistance. In the reinforced concrete field, particularly, the fact that 
the men of most experience are in the contracting ranks and hence are 
either partisans or opponents of the contractor whose work collapsed, 
doubtless militates against the calling of experts to pass on the design. 
As a matter of fact we know of not one case, in this country, where 
the public investigation of a reinforcedeconcrete failure involved serious 
study of the design, or resulted in impeaching tne sutficiency of the 
design. 

It is only in the rarest cases that a courageous private investigator 
lays bare the design (as did for instance Mr. D. B. Luten in our issue 
of Sept. 27, 1906, p. 337, in the case of a small reinforced concrete 
highway bridge) and shows that incompetence or criminal skimping is 





evident, and that the failure may be explained without invoking the 
threadbare excuse of improper workmanship. In all other cases, pub- 


ohne ei aie kaon 
Fs) ATP CORN AE IANEREE"b AT S 


PN ft 


ey 


Se ROR, Ele 


aes ae 


See er ee 
TA TeePen NY eM iE 


uns 





orm 


. ~ 2% 
i Ps 
patie th I fe Me aT PO 


ent ah te 


a i Ce cn ce meee ee ame Fay ee ite ne tt 


142 American Gas ight Hournal, 


Jan. 28, 1907 








lic investigation of the design being absent, the facts as to the plans to 
which the structure was built never become known, and the proper 
location of the blame for the faulty structure is therefore effectually 
concealed. Under the current commercial arrangements only two or 
three parties appear concerned in reinforced concrete failures, the 
owner and the contractor (who also supplied the design), or the owner, 
the architect and the contractor (where again the contractor furnished 
the design). None of these parties has any interest in a thorough in- 
vestigation of the accident to determine its causes. 

The result of the conditions stated is that the bulk of our knowledge 
concerning the causes of the failures of reinforced concrete structures 
consists of ex parte but opposed statements, before mentioned, which 
are made by the parties most familiar with the individual case. Under 
these circumstances it appears inevitable that some degree of credence 
should be given to each side. That is, the opinion is deduced that, 
usually, the design is somewhat at fault, and also that, usually, the 
execution was not all it should have been. In default of more specific 
knowledge, the net result is that both design and workmanship are put 
under serious suspicion. Be it noted that both are of ‘‘ commercial ” 
grade. It is possible that more skilful and intelligent labor might be 
enlisted for the construction, and it is certain that designs of larger 
safety margin could be employed. But for the moment both the com- 
mercial grade of Jabor and the commercial grade of design must be 
taken as they are; the suspicion rests on the customary grades. When 
considered each by itself, both may be proper; we do not attempt to 
impugn their intrinsic virtue. But the point is, if we cannot or com- 
mercially do not, obtain such a grade of labor as to erect safely our 
designs of reinforced concrete structures; or if we do not, or will not, 
design our structures with ample enough strength to permit of safe 
erection by the commercial grade of labor, then it is indeed time to 
call a halt. 

The public must take the facts, dependent on present conditions, at 
their face value. It observes that alarming numbers of failures of re- 
inforced concrete work are recorded in the news of the day. It learns 
vaguely that each of these failures has been blamed upon improper 
workmanship or disobedience of workmen, on the one hand, and upon 
scanty design, or design unsuitable of safe execution by the grade of 
labor employed for the work, on the other hand, These observed facts 
impel the lay reader to one definite conclusion: That reinforced con- 
crete is a dangerous building material, dangerous for unknown 
reasons, among which may be these: Either (1), because safe methods 
of design have not yet been develuped; or (2), because the commercially 
obtainable materials of construction are subject to unknown variations 
which may produce fatal weakness; or (3), because the quality of labor 
employed is hot high enough to insure the safe construction of the de- 
sign, even though design and materials be satisfactory. 

To this conclusion we are regretfully forced to subscribe. We make 
but one reservation, namely, that, if an independent engineer be em- 
ployed to either work out the design, or to prescribe specifications and 
verify the design by them; and if further an independent engineer be 
placed in charge of the construction work to see that it is properly 
done, then reinforced concrete construction is as safe as other types of 
construction. Under all other circumstances, we believe, it involves 
so much risk that it must be characterized as dangerous. 








Portland Cement. 


tints 

Mr. Robert W. Lesley, Editor of the Cement Age, says that in the 
United States the cement industry has prospered to a degree that would 
seem to justify indulgence in the alleged American propensity to boast. 
Taking into consideration the brief period that has elapsed since America 
was entitled to be called a cement: producing country, the record of the 
industry stands without a parallel. One has merely to recall the fact 
that 82,000 barrels of Portland cement comprised the output in 1880, 
and to be told that the estimate for 1906 has been placed at the enor- 
mous total of 42,000,000 barrels or more to be convinced that the de- 
velopment of the industry in this country has been truly marvelous. 
To present the matter in another form, the estimated output for 1906 
would mean a per capita production of a half barrel of cement for 
every man, woman and child in the United States, whereas the output 
in 1880 distributed in like proportion would not have supplied the resi- 
dents of a single city of the size of Washington. It is in looking at the 
situation in this light that the true perspective is obtained. 

The great growth of the cement industry from the manufacturer's 
standpoint was the natural sequence of the remarkable development of 
the uses of cement. The United States stands preéminent in this re- 
spect if measured by the quantity used. Her engineers and builders 





were not content to be entirely on this side of theory and experiment, 
but possessed the courage of their convictions, and thus the work of the 
builder has kept pace with the research of the laboratory. 

Decline in Imports of Cement.—Grouping imports under the term 
hydraulic cements, there is shown a marked decline in imports. The 
following figures indicate what took place up to 1906, when domestic 
consumption reversed the figures: 


Imports of Hydraulic Cement into the United States in 1903-1905.— 
Barrels. 
Country. 1903. 1904. 195. 
United Kingdom 146,994 16,365 33,978 
Belgium 737,576 394,368 335,154 
France 34.912 18 864 
Germany 377, 585,563 456,325 
Other European p 5 7,538 602 
Canada 566 417 
Others 9,265 7,091 1,237 








nk hachandeienws 2,317,951 1,046,403 846,577 


It is interesting to contrast with this the table of exports from 1903 to 
1905. The figures are as follows: 
Exports of Domestic Hydraulic Cement, 1903-1905.—Barrels. 
Year. Quantity. Value. 
PC EUs tte. Sh Gene Rakes see eb an 285,463 $433,984 
774,940 1,104,086 
897,686 1,387.906 


The demand for cement in 1906 changed the figures. The exports 
for 10 months ending October, 1905, were 877,516 barrels, and imports 
656,337 barrels, while the exports for the 10 months ending Cctover, 
1906, were only 480,318 barrels, and imports 1,686,426 barrels, thus 
showing the marked increase in domestic consumption. 

Enormous Consumption.—There is cause for congratulation upon 
the situation in the United States as matters stand at present, and it is 
entirely within the scope of probability that official figures covering 
the current year will show the large estimates already made to be far 
under the mark. Certain it is that both the production and uses of 
cement are constantly increasing, and not solely because of great en- 
terprises like the construction of the Panama canal, the reclamat on of 
deserts and the rebuilding of cities, but because there is growing ap- 
preciation and understanding of the value of cement. The last has 
operated to give the cement trade a tremendous impetus in the United 
States. It can best be likened to the early development of our great 
railway enterprises and probably its true explanation is what has 
happily been termed the initiative impulse of the American people. 
Where other nations have manifested the conservative spirit which 
waits upon the decree of the scientist and the laboratory, the people of 
this country have been quick to discern the practical value of cement, 
and the immense demand following its successful application in large 
structural enterprises a few years ago has been doubled and over to 
meet the needs of practically every community in the United States. 
Not only does America easily take first place among the cement pro- 
ducing using countries in the world, but so unprecedented is the de- 
mand for cement and so thoroughly established is the industry that no 
one can safely predict its future magnitude, A potent factor in all this 
has been the gradual decline in the cost of manufacture and the selling 
price as compared with the situation of the early nineties. The wide 
distribution of the industry has been another important consideration. 
It has afforded the people generally au opportunity to become familiar 
with the many virtues of cement and concrete constrnction and it is 
now extensively used in communities in which a barrel of cement 
wonld have been a novelty a short time ago. 

Future Outlook.—To reflect upon the development of the past few 
years is to become convinced that, after all, this country has merely 
crossed the threshold in the evolution of the cement industry. Cement 
in factory construction may be said to have fairly begun. In the mat- 
ter of dwellings and kindred structures the field has scarcely been 
touched. Granted that there can be no further saving effected in the 
cost of production, no increased competition in manufacture and that 
progress in structural methods is about to cease, even so, under present 
conditions, the use of cement must increase far beyond the present out- 
put. Ina recent interesting review of the American Portland-cement 
industry, Richard K. Meade, says: ‘‘Few people realize how much 
concrete construction is done in the United States. If all the Portland 
cement made in this country last year (1905) had been used for side- 
walks, these would have been equivalent to a sidewalk over 16 feet 
wide, reaching eatirely around the world at the equator. If this same 
cement had been made into a solid cube of concrete, an edge of this 


‘would be ,°, of a mile in length.” Mr. Meade’s interesting illustration 
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of the sidewalk suggests that American cement is finding its way 
around the earth since we have become exporters instead of importers. 
In many foreign countries American consuls write home urging our- 
manufacturers to invade the field, and it can only be a question of time 
when they will enjoy a full share of foreign trade. The demand at 
home has been such that comparatively little attention has been paid 
to foreign markets, but with factories springing up in all sections of 
the country to meet local demand it is altogether likely that new terri- 
tory will soon be invaded. Tosum up the situation briefly, America 
has first and foremost a large home demand. Cement is sold at a rea- 
sonable price within the reach of all classes of consumers, but at a 
price which allows a fair profit to the manufacturer. The consump- 
tion of cement is constantly expanding, but the establishmnet of new 
factories precludes the probability of exorbitant prices. Viewed from 
every standpoint the cement industry in this country appears to be on 
a substantial and wholesome basis. 











Refrigeration and Power Production. 


aioe 

A writer in the Electrical World says that the fact that mechanical 
refrigeration is sometimes produced in large power plants as a by-pro- 
duct resulting from certain limitations in the utilization of the power is 
well known to most engineers. The extent to which this process is an 
efficient one and the possibilities of its further extension are not as 
commonly known. In fact the reasons by which mechanical refrigera- 
tion becomes practical and desirable under these circumstances and the 
extent to which these reasons operate are still more unfamiliar, The 
problem of power production is generally treated by engineers familiar 
with tbis work only and the limitations of refrigeration and its possible 
future development with the resulting influence on this work are prac- 
tically unknown. 

That refrigeration is an extremely convenient and efficient method 
of utilizing power that would otherwise go to waste is true, but the ex- 
tent to which this movement is likely to continue and its limitations are 
absolutely unknown. Now in power production in very many cases 
the power is utilized in the trolley and lighting service and under these 
circumstances the load on the plant is extremely variable with a large 
peak in the morning and afternoon. While in some few cases storage 
batteries are installed for charging at times of light line load, these are 
exceptional and to-day steam units are installed sufficient to take care 
of the peak of the load permanently, which means that during the re- 
mainder of the time the engines are working at a Jess than maximum 
efficiency or a large amount of power is being wasted. The utilization 
of this excess power has been attempted in a number of ways. Special 
rates were offered to consumers of this intermittent power with the 
proviso that their consumption should be intermittent. Often this con. 
dition was absent, however, and the contract was made on the assump- 
tion that the load whatever it was could be taken care of somehow. 
As a result the number of small power consumers using electricity in 
this field has rapidly increased, Mechanical refrigeration has been 
rendered practical and eflicient in a number of small refrigerator 
plants by this development, and the development of the compression 
machine in refrigeration on this account has been much extended. 
Refrigeration in these small units presents a very favorable aspect to 
this development. They are capable of utilizing power at intervals 
and storing sufficient refrigeration in their pipes at this time to tide 
them over the inactive period. Thus the small power consumer in 
refrigeration holds a most advantageous position in regard to power 
consumption and the development of excess power in some plants. 

This represents the development to the extent to which it has pro- 
gressed in many power plants. Still others have installed a refrigerat- 
ing plant to run in conjunction with the power plant and utilize ex- 
cess power when available, and thus they operate in addition an ice 
factory or cold storage plant, which has often proved very profitable. 
The ability to tide over long periods of inactivity is one of the most re- 
markable features of mechanical refrigeration and makes it especially 
adaptable in this field. By the use of large brine storage tanks the 
energy, whenever available, can be transformed into refrigeration and 
as such stored in the brine, which can be then utilized whenever wanted 
within certain limitations. This brine storage tank in refrigeration 
akes the place of the storage battery in the power plants and it does it 
in an infinitely more efficient manner. 

Now in order to see the extent to,which this development is likely to 
progress and the extent to which changes are likely to come, a review 
of the entire engineering field would be necessary. It is a fact that 
here exists scarcely one power plant engineer who is at all familiar 
with refrigerating engineering. That these two subjects are bound to 





come into closer and closer connection is a foregone conclusion. The 
developments in mechanical refrigeration of the last few years are such 
that this extension into power plant production seems to have scarcely 
commenced and it seems desirable that power-plant engineers should 
become more familiar with the outlook from a refrigerating point of 
view. Inorder todo this we must look at mechanical refrigeration from 
a broad aspect. There exist to-day two forms of efficient refrigerating 
machines; both utilize the boiling of ammonia to produce the refrigera- 
tion. The compression plant, however, utilized a compressor and a 
water cooler to produce the liquid ammonia. An absorption machine 
utilizes the absorptive power of water for ammonia gas, and the loss of 
this power with rise in temperatue, to produce the same result. Now 
in actual practice the compressor is superior in efficiency for small 
units. In large units the absorption machine far surpasses the com- 
pression machine in almost every respect. Ice can be manufactured at 
less than 50 cents a ton by the absorption machine and an equivaleut 
refrigeration produced at a much less cost. The compression machine 
ranges somewhat higher, but in small units is superior from a first cost 
point of view. The efficiency of both types of machinery, however, 
depends largely on the kind of refrigeration required, whether mild or 
extreme refrigeration is the object sought. The compression machine 
loses rapidly in efficiency with a diminution in the temperature re- 
quired, whereas an absorption machine remains practically constant 
with regard to this factor. 

Power plant design when it has utilized refrigeration at all, has al- 
most in every case installed the compression system. The reason for 
this is that it utilized excess power. The power was produced by 
engines and dynamos and its utilization was best available by means of 
a motor running ithe compressor. This could be turned on or off when- 
ever desired and the only change from an ordinary refrigerating plant 
of this type was the utilization of an abnormally large brine storage 
tank. 

The fact of the matter is that the absorption machine has been de- 
veloped to such an extent that a machine can be operated to-day from 
the exhaust of a corresponding compression plant of equal capacity, 
and some authorities put its capacity under these conditions at almost 
twice this value. KFurmerly the absorption plant could only utilize 
fairly high pressure steam and was very inefficient in operation owing 
to faulty designing and almost total lack of knowledge of the essential 
physical constants required in regard to the relations existing between 
water and ammonia gas at various temperatures and pressures, Since 
then, and it has been practically within the last decade, the absorption 
machine, which was formerly a rather disreputable member in engin- 
eering circles, has been developed to such an extent that its superiority 
is now recognized. The ability to utilize exhaust steam is one of its 
most important features. Whereas a compression plant with com- 
pound condensing engines has a certain efficiency, an absorption ma- 
chine utilizing the same steam has an efficiency almost 50 per cent. 
superior; and a combined machine of the same capacity—the compres- 
sion machine exhausting into and operating the absorption part by ex- 
haust steam—has a capacity almost double the original plant. The 
absorption machine cannot utilize high pressure superheated steam 
efficiently. It utilizes the latent heat of steam and this varies with the 
temperature so that the quantity of heat in high pressure superheated 
steam is only slightly greater than that in ordinary steam. Thus we 
come to the possibility of the elimination of the compound condensing 
engine in refrigeration production and the best development fiom an 
efficiency point of view by the utilization of simple engines driving a 
compression plant and the further utilization of the exhaust steam from 
these in an absorption plant. This has been proved in actual practice 
to be nearly 100 per cent. superior in refrigeration produced to a com- 
pression plant of the same rated capacity with compound condensing 





The Illinois Oil Fields. 
aun se: nae 

In the producing situation but little change in the Illinois fields has 
been reported during the past month. The condition of the roads and 
weather, the coming of the holidays aad the waiting for the comple- 
tion of pipe line, pump station and tankage work served as the princi- 
pal factors in causing a falling off in field work, though the new pro- 
duction during the month is estimated to have been somewhat in ex- 
cess of that of the new wells of the previous month. One well, defined 
as located on the farm of Col. Jim Campbell, near McLeansboro, was 
represented in special dispatches published in various papers as having 
tapped an uncontrollable flow of oil at a depth of about 2,000 feet, 
causing a great rush of oil men to that section. Later reports stated 
that the well, about 1.200 feet in depth, had struck only a prolific flow 
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of salt water, and the showing of oil around it was furnished by several 
barrels of crude shipped to that point from the Robinson field, an in- 
appreciative farmer having given the thing away, after he had been 
secured with his team to assist in extricating from the mud where it 
had stuck—in spite of the most vigorous appeals to the energies of four 
mules—the outfit loaded with the aforesaid crude, in transit from the 
railroad station to the well. As it has not been claimed that those who 
are charged with the “salting” did it with the intention of being 
caught at it and for other purposes than to make the well appear a 
good one, and as subsequent reports have carried no denial of the salt- 
ing charge, it is inferred that the indictment as furnished in the report 
of the said farmer is to be set down as atrue bill. Publications with 
little knowledge of the oi] business convey the impression that this sort 
of thing is common in oil prospecting, whereas the facts are that the 
instances are rare in which it is attempted and still rarer where they 
succeed. 

The bulk of operations of the developed production in Illinois, con- 
tinues to be in Clark, Cumberland and Lawrence counties. In these 
counties there is more production availably in sight than is likely to 
be fully handled for several months to come if the wells are operated 
from their natural output, and it is probably unnecessary to add that 
on slight assurance that it will be taken care of as developed it will be 
largely increased by shooting all along the line. The more complete 
working of present pipe lines and pumping stations from now on, as 
well astank car shipments and added field storage, should soon ad- 
vance to double its present volume the amount of Illinois oil being 
handled. 

The quantity of Illinois oil the Standard is receiving through the 
Ohio Oi] Company and credited as runs from wells received by that 
company is at present running at something over 20,000 barrels a day. 
No deliveries of this oil beyond a few hundred barrels have been re- 
ported up to this writing, and there is no explanation given as to what 
is done with the oil further than that it is received as runs from wells 
by the Ohio Oil Company, which Company, while not credited with 
making any deliveries of Illinois to speak of up to this time, is not 
credited with carrying any Illinois oi] in stock after being received 
into its pipe line. It is therefore assumed that this is a part of the oil 
referred to by a Standard contemporary quoted on another page as 
‘**taken over” from lines in Illinois and now included in the stocks of 
the Eastern pipe lines. If this is the case all the oil Illinois has pro- 
duced up to this time, that has not been used as shipped to Whiting, 
must be represented by what is in storage in Illinois and what has been 
shipped and merged with the Eastern stocks. As the total of the net 
stocks of all the Eastern lines does not amount to the volume of 3 
months’ consumption, being less than 11,000,000 barrels, it will be seen 
that even with additions tothem from Illinois and other fields, the 
stocks of the Eastern lines have not been increased, but on the contrary 
have been reduced by the demands in excess of consumption. This is 
not a bearish situation and it affords a substantial basis for the claim 
that, with a continuance of present conditions in the Eastern fields, 
the production of the fields of Illinois can be largely increased with- 
out any necessary depression in prices there or elsewhere. 








Selecting Proper Proportions for Concrete. 


oveeilliinioes 

At the meeting of the National Association of Cement Users held in 
Chicago the second week of this month, W. B. Fuller, C.E., New York, 
read a paper on the matter named in the heading. The author said, in 
part: The growing use of concrete for structures in which great care 
must be taken to have only the best material and workmanship, has 
stimulated investigations into the effect of varying the relative propor- 
tions of sand and stone in the mix, the proportion of cement to the total 
remaining the same, and the result has demonstrated very conclusively 
that the proper grading and relative proportion of the ingredients has 
a great influence on the quality of the concrete produced. To demon- 
strate this great effect, the writer made up a set of beams 6 inches 
square and 6 feet long, varying these relations very widely from 
almost all stone to almost all sand, and broke the beams after 30 days 
with results given in the table below. It will be seen that although 
the amount of cement in each of the beams was the same (namely, 1 to 
9 of the total material) some of the beams were over 700 per cent, 
stronger than others. 


Modulus of Rupture, 

Proportions. Libs. per ". _ Proportions, oe ee 
ee 24... 319 26 PSs 151 

OS © Bicns 285 oe x See 102 

es ty aoe 209 i1<68:0.. 41 


In investigating this subject over a term of years, it has been found 


that there is one combination of any given sand and stone which wit 
a given percentage of cement makes the strongest concrete and this 
the proportion which also gives the densest concrete, that is, the co 
crete which contains the least percentage of voids; or otherwise, tl 
which weighs most per cubic foot. It is found also that this dense co 
crete is least permeable to water and consequently is the most durab|: 
and it is also found that as a practical advantage such concrete 

most easy to place, working easily and filling up all voids and bz 
corners. 

The above stated law, that the densest concrete is also the stronges 
gives a very easy way of proportioning the materials at hand so as | 
obtain the best and strongest concrete possible within these given ma 
terials. That is, to obtain these proportions by trial, as follows: 


Procure a piece of 8 to 12-inch steel pipe about a foot long, and clos 
one end; also obtain an accurate weighing scale. Weigh out an) 
proportions selected at random, of cement, sand and stone, and of suc) 
quantity as will fill the pipe about three-quarters full; mix thorough) 
with water on an impervious platform, such as a sheet of iron. Then, 
standing the pipe on end, put all the concrete in the pipe, tamping it 
thoroughly, and when all is in, measure and record the depth of the 
concrete in the pipe. Throw this concrete away, clean the pipe and 
tools and make up another batch with the total weight of cement, sand 
and stone the same as before, but with the proportions of the sand w 
the stone slightly different. Mix and place as before aud measure ani 
record the depth in the pipe, and if the depth in the pipe is less and the 
concrete still looks nice and works well, this is a better mixture than 
the first. Continue trying in this way until the proportion has been 
found which will give the least depth in the pipe. This simply shows 
that the same amount of material is being compacted into a smaller 
space and that consequently the concrete is more dense. Of course, ex- 
actly similar materials must be used as are to be used on the work, and 
after having in this way decided on the proportions to be used on the 
work it is desirable to make such trials several times while the work is 
in progress, to be sure there is no great change in materials, or, if there 
is any change, to determine the corresponding change in the propor- 
tions. 

The above described method of obtaining proportions does not take 
very much time, is not difficult, and a little trouble taken in this wa) 
will often be productive of very important results over the guess method 
of deciding proportions so universally prevalent. I have repeatedly 
known concrete to be increased in strength fully 100 per cent. by sim- 
ply changing the proportions of sand to stone as indicated by the above 
method and not changing the amount of cement used in the least. 

A person interested in this method of proportioning will find on trial 
that other sands and stones available in the vicinity will give other 
depths in the pipe, and it is probable that by looking around and ob- 
taining the best available materials the strength of the concrete obtain- 
able will be very materially increased. 

As a guide to obtaining the best concrete, the proportion of cement 
remaining the same, the following are given as the results of extensive 
tests: 


(1) The stone should ali be of one size or should be evenly graded 
from fine to coarse, as an excessive amount of the fine or middle sizes 
is very harmful to strength. 

(2) All of the fine material smaller in diameter than ,', of the dia- 
meter of the largest stone should be screened out from the stone. 

(3) The diameter of the largest grains of sand should not exceed , 
of the diameter of the largest stone. 

(4) The coarser the stone used the coarser the sand must be, and thie 
stronger, more dense and watertight the properly proportioned wor: 
becomes, 

(5) When small stones only are used, the sand must be fine and : 
larger proportion of cement must be used to obtain equal strength. 








SPECIAL ENGLISH CORRESPONDENCE, 
ee ee 
CoMMUNICATED BY Norton H. Humpurys. 
SALISBURY, ENGLAND, Jan. 10th, 1907. 
Business Prospects.—Electric Failures.—Modern Distribution unc 
Review at Birmingham. 

The Christmas season is now a matter of history, and we are aga: 
arrived at a period of the year when retrospection and good resolutio: s 
occupy a permanent place. Our minds naturally turn to the events 
the year now closed, and the progress that has been made since o'r 





last reckoning up, 12 months ago, and as we muse over the success:s 
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ind failures, the light and the shade, the gain and the loss, we cannot 
ail to recognize where there is need for alteration and improvement. 
ven the mistakes of the past can be utilized for the benefit of the 
future. The month of December was somewhat changeable, and 
scarcely up to the traditions associated with the season, but there was 
. moderate amount of frost and fog with the result that in many dis- 
tricts a record was made for output of gas, and on the whole the year’s 
output has shown a satisfactory increase and this is especially the case 
as regards the lighting department. 

The incandescent light, aided by the numerous improvements in 
burners, either inverted or inclined, continues to grow in public favor, 
and itis not too much toclaim that gas still occupies the foremost 
position as an agent for lighting. The coke trade has been well main- 
tained, notwithstanding increasing production, being encouraged and 
stimulated by the adoption of bnsinesslike methods with regard to 
sales. For along while the coke department was simply left to take 
care of itself, but it is now generally recognized that the day for this 
sort of thing has gone by, and that, like all other branches, it must be 
run for all it is worth. Sulphate is fairly well maintained, but tar is 
somewhat slack. There is a large extension as regards the mainten- 
ance of incandescent burners, which has now become the rule and not 
the exception, and has enabled gas to retain the larger share of the 
public lighting and also of places of worship and public buildings. 
Altogether, satisfactory presentations of accounts may be looked for at 
the meetings next month. 

While gas has proved quite equal to the emergencies attendant upon 
increased consumption due to fogs and to extra Christmas lighting, the 
same cannot be said with regard to electricity. The inherent defect of 
that system, which is the absence of storage and the dependence from 
moment to moment on the efficient working of the generating machin- 
ery, was strikingly exemplified during Christmas week, and that not in 
small towns where both plant and superintending skill may possibly 
not be of the highest order, but in the metropolis and other large centers 
where the plant is presumably the best obtainable, and the services 
of first class, highly trained engineers are available. Sucha catastrophe 
as an instantaneous extinction of gas throughout a district is unheard 
of. On the few known occasions where, through accident at the works 
or the fracture of a leading main, the supply is stopped, there is a few 
minutes occupied by the gradual dwindling of the light, and not a 
sudden cut off. But under the latest and most approved methods of 
supplying electricity, it is evident that occasional immediate failure 
cannot be avoided. On the Weduesday before Christmas day, at about 
6 P.M, just when shopping and other industrial pursuits were in full 
swing, the electric supply over a large part of the district supplied by 
the Marylebone Borough Council, which includes one of the principal 
streets in London, suddenly failed, and remained entirely cut off for 20 
minutes, after which a somewhat feeble supply was available, Great 
confusion and serious loss of trade resulted. The streets were in 
total darkness, and with the exception of a few large establishments 
who own their own supply or had a supply of gas, several of the shops 
were the same. There was no choice but to close the shops pending a 
resort to some other form of light, and then to let the customers out by 
side doors. Even then a considerable quantity of goods were missing, 
and one daily paper humorously announces that the society of shop- 
lifters are contemplating the presentation of an illuminated address to 
the Borough Council in recognition of their assistance. The loss to 
the shopkeepers is estimated in thousands of pounds. Two explanations 
are forthcoming as to the cause. One is that a balancer at the generat- 
ing station got out of gear. The other is that the failure was caused by 
a flash over on one of the big generating machines, to which is added 
the candid if not reassuring remark that it is a trouble to which elec- 
tric plants are very liable. Whichever may be the correct solution, it 
comes down tothe fact that with every possible precaution that skill 
and science can afford—no doubt all these have been adopted at Mary- 
lebone—an occasional extension cannot be avoided. 

On the following afternoon a still more important and far reaching 
accident occurred at the works of the South Metropolitan Electric Light 
and Power Company, at Greenwich, which affected the supply of large 
areas in South London for several days. The boiler house contained 
a series of 6 large, horizontal water tube boilers, and one of these ex- 
ploded, killing 2 men and completely wrecking the boiler house and 
also the engine house adjoining, thus completely incapacitating the 
whole station. A large portion of the boiler was blown through a 
thick brick wall into the chemical works belonging to the South 
Metropolitan Gas Company which adjoin the premises, but fortunately 
none of the Gas Company’s staff were injured. This is an accident of 
a general character that might occur to any user of steam power, 





rather than one due to the properties of the electric current, but the 
effect to the consumers is the same, the sudden cessation of the supply 
without the slightest warning. Information as to the cause of the 
failure of the boiler will no doubt be forthcoming in due course, and 
a government inquiry will be held, so I do not propose to offer fur- 
ther remark on this subject at present. What available working plant 
the company have is not equal to maintaining a proper supply, and at 
this time of the year their neighbors cannot help them, having quite 
enough to do in keeping up their own supply. Asa result the gas- 
fitting department attached to the South Metropolitan Gas Company 
has had a very busy Christmas time. The loss to the tradesmen has 
been very heavy. Considerable trouble has occurred at Manchester, 
lights at a theater having suddenly failed during a performance, and a 
similar accident happened at the principal dining hall in the city. 
And at Cardiff there were serious and extensive failures on Christmas 
eve. For some time past the London County Council have in- 
sisted on theaters lighted by electricity being supplied from two 
separate and distinct generating and distributing systems, and it is 
evident that this precaution will have to be largely extended, and that 
any important establishment will require a dual supply. And where 
gas is selected as the ‘‘ stand-by,” as is very likely to happen on ac- 
count of its reliable character, it should be supplied on special terms, 
as “stand-by” business is of a very different character to ordinary 
regular consumption. There are two ways of meeting the case, either 
by a minimum charge proportioned to the size of the service and meter 
or by a rent sufficient to cover the readiness to supply expenses. And 
the gas company should have the option if necessary of refusing the 
‘*stand-by ” business, if it should happen to clash with the ordinary 
regular trade. No gas company can meet a large ‘‘ stand-by ” demand 
at the busy season unless provided with a corresponding extension of 
producing, purifying and storage capacity. 

The subject of gas distribution and supply continues to occupy @ 
large share of attention, not so much on account of new features in 
connection with it, as because of increasing areas to be supplied. The 
problem of the day is: What is the largest area that can be safely sup- 
plied from one center, having regard to the maintenance of a reason - 
ably uniform pressure under all the varying conditions of supply? We 
do not have mushroom townships here, as they do in America. But 
in all large cities the electric trolleys run out some miles from the 
center in all directions, and motor cars, bicycles, etc., are adopted 
everywhere, with the result that residential suburbs and factory dis- 
tricts spring up at distances of 5 miles or more from the market place, 
and expect to be supplied with gas on the same terms as those obtaining 
in the city. A series of separate small gas works is out of the running 
for economical reasons. Apart from that, however, the distribution 
department includes problems calling for the highest order of engineer- 
ing skill, Not so very many years ago it was left to the care ofa 
superior gasfitter, with occasional supervision from the manager, who 
attended to any important matter himself, But now every day brings 
in inquiries and orders that the gasfitter cannot deal with, and the 
manager, even supposing him to be an expert in lighting matters, 
which is not necessarily the case, cannot cope with in addition to his 
other duties. The stewards of a church want to be furnished with an 
estimate for replacing the defective old-fashioned fitting at present in 
use, with the latest modern desigus, including full particulars of 
candle power, consumption of gas, etc., and a satisfactory result must 
oe guaranteed. Shopkeepers, proprietors of large establishments and 
others, prefer similar requests, not on the old lines of simply ordering 
the gas to be put on, but on the basis of a close estimate that will stand 
competition. The lighting of public squares, wide streets, railway 
stations and so on, involving correspondence and interviews with 
engineers and others, has to be considered. All this involves the ser- 
vices of a specialist as well trained to deal with these matters as the 
manager is able to do with regard to gas works operations. A paper 
recently read before the Midland Junior Gas Association, by Mr. 
Rogers, of Birmingham, under the title of ‘‘ Notes on Gas Distribution 
and Supply,” illustrates this point, by the number of subheadings in- 
cluded in it. Commencing with high pressure transmission, Mr. 
Rogers passes on to high pressure lighttng by separate compressed air 
supply, augmented gas pressure, or self intensifying lamps, inverted 
burners, automatic lighting and extinguishing, gas heating, suction 
producer versus town gas, stand-by charges, precautions to be adopted 
where town gas and suction gas are connected up to the same pipes, to 
avoid back passage of either gas into the other system, and the neces- 
sity for larger educational facilities for gasfitters. { On all these points 
Mr. Rogers spoke with no uncertain voice, expressing decided opinions 
that elicited a wholesome, breezy discussion. Especially in connection 
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with large undertakings he believes that the question of high pressure 
distribution is imminent and instanced the high pressure lighting at 
Broad street railway terminus, London, supplied direct from a high 
pressure main. As regards high pressure lighting, he failed to see the 
advantage of higher pressures than 20 inches of water, and this view 
was challenged in the discussion, some speakers claiming a decided ad- 
vantage for pressures as high as 50 or 60 inches. In comparing inver- 
ted burners with electricity, he gave figures from actual practice show- 
ing three times the light for half the cost. His most important data, 
however, were in respect to the cost of suction producer gas plant as 
compared with town gas. There has been too ready a disposition to 
accept the makers’ estimates, and to believe that town gas is quite out 
of the running in comparison with this process, even for the smallest 
sized engines. A careful inspection of Mr. Rogers’ figures show that 
this opinion is immature and requires further consideration, and that 
where gas of 600 B.T.U. can be obtained at 2s. per 1,000 cubic feet 
or less, the advantage is decidedly in favor of town gas for engines be- 
low 20-horse power, and that even up to 50-horse power it is doubtful 
whether such a large saving can be shown in favor of producer gas as 
to warrant the outlay, inconvenience and trouble attendant upon 
generating the supply of gas on the premises. Many users of suction 
producer plants are experiencing trouble on account of the time re- 
quired to start the apparatus in the morning, and are glad to lay ona 
supply from the town mains to work the engine while the producer 
plant is getting under way. Mr. Rogers goes on to point out that there 
are other considerations not included in the comparison of costs, and 
invariably left out of the question by power users when making a com- 
parison of the two systems, such as the cost of altering the engine to 
adopt it tosuction producer gas, which frequently amounts to a new 
engine, the floor and housing space required for the plant, the stock of 
fuel and ashes, and the periodical removal of the ashes, the varying 
quality of the producer gas as compared with the regular uniform 
quality of town gas, the reliability of town gas in regard to being ready 
to afford full power at a moment’s notice, without any waiting to get 
the plant into full sail, the absence of smell and escape of gas contain- 
ing a large percentage of poisonous carbon monoxide. The Govern- 
ment inspectors of factories have issued a memorandum calling atten- 
tion to the poisonous qualities of carbon monoxide, to all users of suc- 
tion plants. Thereare also many other points, such as the difference in 
effective power between producer and town gas, due to the difference 
in their respective heating value, the cost of periodically cleaning and 
overhauling the generator and scrubber, which involves stoppage of 
the plant, or must be done between working hours. With this power- 
ful array of facts, there should be no difficulty in rebuilding gas 
engine business up to 20 or 25-horse power. The risks involved to the 
town gas supply when connection is made to a suction plant are deait 
with at some length, and a special form of three-way tap is described 
which avoids the risk of back passage in either direction. If the pro- 
ducer plant is under pressure, and there is no special precaution of this 
kind adopted, producer gas may pass back into the town mains, and 
consumers will not fail to cotice its very inferior quality. In suction 
plants which are under exhaust the contrary may occur, and the town 
gas get into the apparatus and reach the generator, with the result that 
an ¢xplosion may occur. It is evident that the whole question of 
stand-by or dual supplies, where gas takes the place of second fiddle, is 
a new subject that is not contemplated or covered by existing legisla- 
tion, requiring to be dealt with from all points of view. Gas com- 
panies cannot be expected to accept a small line of business with the 
accompaniment of larger risks. The last point in Mr. Rogers’ paper 
referring to the proper training of gasfitters, inspectors and distribu- 
tion engineers, is one that must be grappled with. I have already re- 
ferred to the efforts of the Gas Light and Coke Company in this con- 
nection. But it is too important a matter to be left to individual en- 
terprise. 

A curious point raised by one of the speakers was the ques- 
tian of varying pressures in a hilly district, the existence of which he 
denied. He did not agree that in low levels there was one pressure 
and in high levels another, but described the popular ideas on the 
point to mistaken methods of measurement. Possibly he is correct so 
far as regards absolute pressures, but gas engineers do not have to deal 
with absolute pressures, but with relative pressures. Their starting 
point is aot absolute vacuum, but the atmospheric pressure at the point 
where the gas is used. It is simply playing with words to argue that 
the working pressure at the bottom of a hill is the same as that at the 
top, and the gas engineer who bases his practical operations upon such 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
sotetaiiientiees 

AT the annual meeting of the shareholders in the Hartford (Conn. 
City Gas Light Company the officers chosen were: Directors, Georg: 
Bullock, E. B. Bennett, S. R. Bertron, S. C. Dunham, George Roberts, 
F. R. Cooley, Jno. R. Hills, Jno. J. Robinson and J. 8. H. Knight 
President, E. B. Bennett; Vice-President, Geo. Bullock; Secretary, J. 
A. McArthur; Treasurer, and General Manager, R. E. Slade. 





THE check turned into the city treasury of Omaha, Neb., by the 
Omaha Gas Company, for royalty on gas sold by it for the year ended 
December Ist, 1906, amounted to $21,076.17, which according to th: 
agreement shows that the Company in the named twelvemonth re- 
ceived payment for 421,523,461 cubic feet of gas. 





WE are indebted to the courtesy of Mr. A. G. Holmes, Secretary and 
Manager of the Pittsburgh Meter Company, of East Pittsburgh, Pa ; 
for the information that at the conference of the Company’s traveling 
representatives and others of its employees, held in Pittsburgh, the 3d: 
4th and 5th insts., special attention was given to the Westinghouse 
large capacity gas meter, the design and construction of which were 
gone into very thoroughly. This type of meter has been adopted by 
several of the larger gas companies—so writes the Secretary—and it was 
felt, therefore, that each salesman should be especially well posted 


with regard to meters of this type, in order to give prospective pur- 
chasers complete and satisfactory information as to the meter’s special 
features. 





In all probability the negotiations pending which have for their ob- 
ject the merging of the interests of the Western Gas and Electric Com - 
pany and the Western Power Company, both operating gas, electric 
lighting and water properties in California, will shortly be brought to 
a successful termination. 





Mr. Tuos. O. ALCOTT, acting in the capacity of United States Mar- 
shall, has seized the electric plant, operated on municipal account by 
the authorities of Park Ridge, Bergen county, N. J., on a judgment 
obtained in 1905 by Messrs. Chas. Hewitt & Co., of New York. 





THE contract for about 236 tons of cast iron pipe, for the gas depart- 
ment of Holyoke, Mass., has been awarded to Messrs. R. D. Wood & 





THE Directors of the Boston Consolidated Gas Company have elected 
Mr. W. A. Wood Second Vice-President of that corporation. 





THE annual meeting of the shareholders of the Willimantic (Conn.) 
Gas and Electric Light Company have elected the following Directors: 
George A. Lewis, D. F. Tilley, C. H. Evans, C. W. Noyes and J. F. 
Church, 





Mr. S. J. Guass, General Manager of the Milwaukee (Wis.) Gas 
Light Company, in an interview with a representative of the Milwaukee 
Free Press, said: ‘‘ The Humphrey gas arc lamp has proven so success- 
ful from the standpoint of efficiericy and cost of light that many Mil- 
waukee merchants and manufacturers actually have abandoned light- 
ing plants in which they have had much money invested. They found 
that they could get twice the quantity of light for less money with the 
Humphrey than by manufacturing their own light.” 





THE gas rates at Hudson and Rensselaer, N. Y., have been reduced to 
$1.75 per 1,000 gross. A 15-cent concession applies on all bills paid 
promptly. 





AT the annual meeting of the Rochester (N. Y.) Railway and Light 
Company the Directors elected were: H. E. Andrews, W. J. Wilgus, 
W.K. Vanderbilt, Jr., H. A. Strong, J. J. Stanley, E. Bausch, W. C. 
Brown, Jno. Carstensen, T. W. Finucane, A. H. Harris, G. A. Hollis- 
ter, A. M. Lindsay, G. V. W. Rossiter and E. H. Satterlee—Mr. C., T. 
Chapin succeeds H. B. Walbridge. General Manager, Mr. R. E. Dan- 
forth; Secretary and Auditor, J. C. Collins; Treasurer, Mr. C. A. 
Tusker, vice Mr. Wm. M. Eaton. 





THE Sprague Meter Company, to manufacture gas and water meters, 
and other types of meters as well, has been incorporated by Messrs. H. 
H. Greenfield, F. E. Lent and P. W. Fitzgerald, all of Bridgeport. 
Conn. It is capitalized in $1,000,000. 








erroneous data will find his mistake illustrated in a most unpleasant 
manner in the unaccounted-for items at the end of the year. 


Providence, R. I., has been appointed Chief Engineer to the Stone & 
Webster Engineering Corporation, of Boston, Mass. 


. 


Mr. Frep. N., BUSHNELL, formerly Chief Engineer of the Rhode 
Island Company and the Narragansett Electric Lighting Company, o/ 
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Mr. L. P. KLEITz, since 1905 Manager of the Northern Alabama Gas 
Company, of Birmingham, Ala., has been transferred to Plymouth, 


Ind. Mr. W.C. Cole, of South Bend, has assumed charge at Birm- 
ingham, 


Mr. A. G. JOHNSTON, one of the Representatives from St. Paul in the 
lower branch of the Minnesota Leg'slature, has introduced a bill di- 
recting that the gas rate in St. Paul shall be put at 80 cenis per 1,000. 





THE annual meeting of the Washington (D. C.) Gas Light Company 
has been called for noon of the 4th prox. 





AT the annual meeting of the Atlantic City (N. J.) Gas and Water 
Company the officers chosen were: Directors, Savery Bradley, Jacob S. 
Disston, Thos. K. Reed, A. L. Snowden, Geo. A. Cotton, Jas, Flaherty, 
Chas. Evans, M A. Devine, B. Gummey, J. H. Lippincott, D. B. C. 
Catherwood, Jos. Thompson and Edward Bromlev; President, 8. 
Bradley: Vice President, J. S. Disston; Treasurer, Thos. K. Reed; 
Secretary and General Manager, J. P. Tompkins. 





Mr. E. Y. Sayer, of Denver, Col., has been appointed General 
Manager of the Improved Equipment Company, the main offices of 
which have been removed to 60 Wall street, New York. 





Mr. J. H. DYKEMAN, Superintendent of the gas division of the Evans- 
ville (Ind.) Gas and Eleciric Light Company, and Mr. F. A. Strassway, 
of the Evansville Fire Inspection Bureau, are prominent in a move- 
ment to form in their city a ‘‘Club for scientific research.” The first 
meeting for organization is called for February 5th, 





Mayor LINLEY, of Superior, Wis., is again showing his capacity for 
splurging This time he has secured an order from the Court Commis- 
sioner directing the Superior Gas Company to charge not in excess of 
the following rates on the accounisspecified: Lighting, $1.10; fuel use, 
90 cents; for power or mechanical purposes, 75 cents. The Company is 
cited in Circuit Court, on or before February 5th, to show cause why 
a permanent injunction should issue prohibiting the Company from 


charging higher rates |han those named until the ‘* matter is definitely 
settled.” 





Mr. JouN B. Howir, President of the Oelwein (Ia.) Gas and Power 
Company, has notified the authorities that he desires to confer with 
them respecting the taking over for operation on public account the 
Company’s plant. President Howie has had an offer for the property 
from other parties, but under the terms of the franchise the plant must 
be offered to the municipality before it can be disposed of to others. 


THE City Council of Alexandria, Va., has appointed Mr, Frank 
Latham as interim Superintendent of the municipal gas works, vice 


Mr. H. M. Hantzmon, who is now in charge of the plant at Charlottes- 
ville, Va. 





Mr. A. L. Ripys, Superiutendent of the Pulaski Gas Light Com- 
pany, of Little Rock, Ark.. has started a school of instruction for the 
teaching to its employees of huw to manufacture and distribute water 
gas. The class starts with 8 members, and Mr, C. H. Duttlinger is its 
Corresponding Secretary. 





Mr. Henry NELSON BIGELOW, for many years Treasurer of the Clin- 
ton (Mass.) Gas Light Company, died at his home on Monmouth street, 
Brookline, Mass., the morning of the 14th inst. He was perhaps most 
widely known in business circles from his prominent and lengthy 
connection with the Bigelow Carpet Company, which corporation was 
formed by his father, the late Horatio N. Bigelow, in the early fifties. 
He served the Clinton Gas Light Company as its Treasurer for several 


years; in fact until that corporation was absorbed by the Boston Heat, 
Light and Power Compauy in 1892. He is survived by his widow, 3 
sous aud 2 daughters. 


THE Bridg: tou (N. J ) Gas Light Cum;any is to go in for gas range 
placing this season on big scaie, juuging frum its purchases uf sucn 
wares, 





Mr. F. PRICE and associates, of Spokane, Wash., have been granted 
a franchise for the construction and operation of a gas works in Coeur 
D'Alene, Idaho. They are to have the plant in operation some time 
during the current year. 





Ar the annual meeting of the Pulaski Gas Light Company, of Little 
Rock, Ark., the only change in the Board of Directors was the naming 


some time ago of Mr. R. I. Speer. Mr. Beach also succeeded Mr. Speer 
as Manager of the Company. 





THE peripatetic photometering outfit of the State Commission of Gas 
and Electricity visited Schenectady something over a fortnight ago, 
and when the operators thereof bad performed their labors it was found 
that the gas supplied by the Mohawk Gas Company in Schenectady 
was well above the statutory requirements. 





AT the annual meeting of the Wallingford (Conn.) Gas Light Com- 
pany the Directors elected were: Messrs. C. E. Thompson, Del. W. 
Ives, C. I. Parmelee, R. T. Ives and W. E. Spalding. President, C, E. 


Thompson; Treasurer, H. D. Thompson; Secretary and Manager, R. T. 
Ives. 





THE Tri-City Bailway and Light Company, which controls the gas 
plants at Rock Island and Moline, Ills., and Davenport, Ia., announces 
that when the plant improvements now underway are completed the 


selling rate will be reduced to $1 per 1.000 cubic feet. The former or 
existing rate is $1.25. A sensible reduction in the electric rate is also 
promised. 





THE Louisville (Ky.) Gas Company has declared a semi-annual divi- 
dend of 34 per cent., and it has determined to go on with the construc- 
tion of a suitable office building on Chestnut street. An additional 
storage holder has been arranged for. 





Tue City Attorney of Milwaukee, Wis., has advised the Common 
Council that it may not take action to prevent the Milwaukee Gas Light 
Company from selling gas stoves in competition with the members of 
the Retail Hardware and Stove Dealers’ Association. The matter was 
referred to the attorney on complaint of the named Association, and 
the attorney’s conclusion is that the Council has no jurisdiction. In 


fact we imagine that the attorney's views are widely shared over this 
matter. 





Mr. Henry BRENNAN, the City Gas Inspector for Louisville, Ky., 


never finds anything wrong with the quality of the gas supplied by the 
Louisville Gas Company. 





Mr. FREDERICK STEARNS, for a long time prominent in the affairs of 
the old Detroit Gas Light Company, died in Savannah. Ga., about a 
fortnight ago. He was born in Lockport, N. Y., January 12th, 1832, 
and became a resident of Detroit in 1853, where he became engaged in 
the drug business. Later on he went into the manufacture of proprietary 
medicines, and in the sale thereof he amassed a huge fortune. He re- 
tired from active ousiness in 1884, and was succeeded in the trade by 
his son, Mr. Frederick K. Stearns, whose name in the drug trade is as 
widely kuown as was that of his fatuer. 





THE Coos Bay Gas and Electric Company has been organized under 
the laws of Washington, with a capitalization of $250,000. Its main 
office is in Marsnfield, Ore., and its officers are: President, Henry 
Hewitt, Jr., of Tacoma; Vice-President, L. J. Simpson; Secretary, J. 
J. Hewitt, of Tacoma; Treasurer, Seymour H. Bell, Marshfield. 





Tus is from the Asbury Park (N. J.) Press, of the 13th inst.: ‘‘ Ocean 
Grove seems at last to be in a fair way to get gas, which information 
will come as a welcome piece of news to the citizens of that place who 


have sought for many years to have the illuminant introduced in that 
town. Their hopes, however, will drap when it is explained that each 
one will have to get gas by installing his own plant to make the illum- 
inant. While certain money members of the Ocean Grove Association 
are ‘considering’ the advisibility of building a separate gas plaut for 
the Camp Meeting City, and figuring up their alleged losses at present 
on their electric plaut, and still further probable loss if they install gas, 
the meters put in the houses of electric light users are doing more than 
anything else to force tue incandescents out and individual gas and 
electric plants in.” 





THE annual meeting of the Direcwrs aud shareholders in the Cleve- 
land (O ) Gas Light and Coke Company, which was to have been held 
the 15uh inst., was put over until the I1ih prox, 





Mr. Joun BirKINBINE, who has servedthe Frauklin Institute, Phila- 
delphia, Pa., as President since 1897, declined a reelection this year, 
The Institute, in acknowledging his great services to that sterling body, 


on learning that his declination was final, adopted the following 
minute: 

‘* Whereas, The Iustitute learns with regret of the declination of its 
President for good and sufficient reasons to consent to a renomination 
for the ensuing year; i is, therefore, 


‘* Resolved, That this meeting expresses its high sense of appreciation 





of the services rendered by Mr. John Birkinbine during the past 10 
years, as an active and efficient President of this Institute.” 
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The Market for Gas Securities. 
—— 

Gastfons for city gas shares are unchanged, 
and the trend is towards unsteadiness. Some 
excerpts from the Consolidated Company’s an- 
nual report for 1906 are in our current item 
columns, and the main thing shown thereby is 
that the legislative cut in gas rates was pre- 
sumably equal tothe shrinkage in the dividend 
rate from 8 to 4 per cent. The stock opened 
this morning at 1354 to 137. 

Brooklyn Union is 110 bid, and holders are 
asking 120 for it. It is cheap at the latter 
figure. Peoples, of Chicago, is again over the 
97 mark, and it isalso cbeap. We look for an 
advance to 110 in it speedily. Massachusetts 
Gas Companies goes on increasing in value. 
No mistake can be made in purchasing these 
shares. Cincinnati gas is 100 bid. 








Gas Stocks. 


re 
Quotations by George W. Close, Broker and 
Dealer ia Gas Stocks. 


16 Watt Srazet, New Yors Orr. 


JANUARY 28, 
“ t= All communications will receive particular atten- 
= The following quotations are based on the par- 
value of $100 per share, 

N.Y Oity Companies. Capital. Par. Bid. Asked. 
Consolidated. .. ..0..e-eee- $73,177,000 100 i354 1387 
Central Union Gas Co.— 

Ist 5's, due 1972,J.& J... 3,000,000 1,000 101 104 
Equitable Gas Light Co.— 

Con, 5's, due 1932, M. & S. 1,000,000 1,000 - 105 
Mutual.....ccce -« 8,500,000 100 190 225 
New Amsterdam Gas Co.— 

1st Con. 5’s, due 1948, J.&J.11,000 000 1,000 98% 100 
New York & Richmond Gas 

Co. (Staten Island)...... 1,500,000 100 37 48 

lst Mtg. Gold Bds.5p.ct. 1,000,000 on 98 104 
Northern Union— 

Ist 5's, due 1927, J. &J..... 1,250,000 1,000 101 =108 
New York and East River— 

Ist 5’s, due 1944,J.&J.. .. 8,500,000 1,000 108 

Con 5's, due 1945,J.&J. 1,500,000 .. 104 
Standard. ...cccccccescseees 5,000,000 100 140 

PeSReTIO . ....ccedcecscoce 5,000,000 100 155 

ist Mtg.5’s,due1930,M.&N 1,500,000 1,000 104 

The Brooklyn Union........ 15,000,000 

ist Con.5's,due 1948, M.& N 15,000,000 

Yonkers eee eeeeeeresencees 299.650 
Out-of-Town Oompantes. 
Bay State seeeersereceeere... 50,000,000 
“Income Bonds...., 2,000,000 
Binghamton Gas Works.... 450,000 
= Ws. OS... ccoo 509,000 
Boston United Gas Co.— 

ist Series 5. F. frust.,.. 7,000,000 

a. = 7 ** 4... 8,000,000 
Buffalo City GasCo........ 5,500,000 

“e aad Bonds, 5°s 5,230,000 
Capital, Sacramento..,.... 500,000 

Bonds (6's) eeeeecreesece 150,000 
Chicago Gas Co. Guaran- 

teed Go'd Bonds... ...005 7,650,000 
Cincinnati Gas and Electric 

Co. OOOOH ER emer eeeereee 29,500,000 
Columbus (O.) Gas Co., ist 

Mortgage Bondg......... 1,500,000 
Columbus (O.) Gas Lt. & 

Heating Co...ccocesscsses 1,682,750 

PRCREITORcccccccccces: 3,026,500 
Consumers, Toronto........ 2,000,000 
Consolidated, Baltimore... 11,000,000 

Mortgage, 6°8.......s008 3,600,000 

Chesapeake, ist 6°s.... 1,000,000 

Equitable, ist6’s....... 910,000 

Consolidated, ist5’s.... 1,490 000 
ConsolidatedGasOo.ofN.J. 1,000,000 

Con. Mtg.5°s........ .. 880,000 

Rtcevenssscconsese 75,000 
Detroit City Gas Bocecccoce 5,000,000 

** Prior Lien 5’s...,... 4,618,000 
Detroit GasCo.,5's.... eeee $81,000 

ee, 16,000 
Equitable Gas & Fuel Co., 

Chicago, Bonds ,,........ 2,000,000 
Essex and Hudson Gas Co. 6,500,600 
Fort Wayne ..se..sseeeeee 2,000,000 

7 +» 2,000,000 
Grand Rapids Gas Lt. Co. 

Let Mtg. 5°S...00..ceereeee 1,225,000 
Hartford ....seccseececceees 750,000 
Hudson County Gas Co., of 

New Jersey...eceseseeees 10,500,000 

= Bonds, 5’s...... 10,500,000 


Indianapolis...........seee 2,000,000 
sag Bonds, 2,650,000 
Jackson Gas Co....seeevees 
= Ist Mtg.5°S..cecces 
Kansas City Gas Light Co., 
Of Missouri.......0.000--. 5,000,000 100 - 36 
Bonds, 18t5°s....s0.s00-. 3,822,000 1,000 102 


Advertisers’ Index. 

GAS ENGINEERS, Page 
A.E. Boardman, New York City,.....sss0s eeccceccceees Loe 
Baxter & Young, Detroit, Mich,......sccssssessecsesses. 167 
B. E. Chollar, St. TOUS, MOccccccccccccccccdocceveceseccs 160 
Cruse-Kemper Co., Philadelphia, PAsecccscccsecccccocces 156 
Davis & Farnum Mfg. Co., Waltham, Mass............. 168 
Economical Gas Apparatus Construc’nCo.,Toronto,Ont 167 
Dunnk D; Bosnk, Trenton, Wh. Decccovccccecesccss coccccce 208 
Fred. Bredel Co., SA AL nncosbcnesecercoveenens 166 


es 60 70 
- 104% 106 
250,000 60 82 ee 
290,000 1,000 97 ©6100 











| Frederic Egner, Norfolk, Va......ccccccscseseccescsseees LIZ 


H,. M. Byllesby & Co., IN TNE nicn tuner cbugsbentose 155 
Humphreys & Glasgow, New York City..........ecce00s 
Isbell-Porter Co., Newark, N J..cccscscccs cccccccevcccees 

J. F. W. Jost, Philadelphia, Pa...... ....cecesees 

Kerr Murray Mfg. Co., Fort Wayne, Ind...... sececseees 
The Gas Machinery Co., Cleveland,O.......cccccsscesess 
The Jeffrey Manufacturing Co., Columbus, 0. ......:000. 
United Gas Improvement Co., Philadelphia, Pa. ....... 
Western Gas Construction Co., Fort Wayne, Ind. ....... 


GAS WORKS APPARATUS AND 
CONSTRUCTION. 

A. E. Boardman, New York City ....cscccccecs sescsoces 
Bartlett, Hayward & Co., Baltimore, Md...........sse0.. 2 
Baxter & Young, Detroit, Mich,............ sesseceessss 
Connelly [ron Sponge & Governor Co., New York City.. 
Continental Iron Works, Brooklyn, Pe # abesnnnesesecncss 
Cruse-Kemper Co., Philadelphia, Pa.........secscseesese: 
Davis & Farnum Mfg. Co., Waltham, Mass............. 
Deily & Fowler, Philadelphia, Pa......cs.e00.. Ceeeeeeers 
EconomicalGas Apparatus Construc’n Co.,Toronto, On’. 
Frank D. Moses, Trenton, N.J....... Senbdessesesed 
Fred. Bredel Co., Milwaukee, Wu elecevcecsnncoseses teeee 
Humphreys & Glasgow, New York City..... ........0005 
Isbell-Porter Company, New York City........ ..ssse00. 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......... sss.s. 
Lloyd Construction Co., Detroit, Mich........e0ss 
Logan Iron Works, Brooklyn, N. Y..... a. cecsesesevesss 
Quintard Iron Works, New York City......... 
R. D. Wood & Co., Philadelphia, Pa...... sssccsecceccces 
Riter-Conley Mfg. Co., Pittsburgh, Pa........sccceccess 
Stacey Mfg. Co., Cincinnati, O... ....cccscccseccecccceces 
The Gas Machinery Co., Cleveland, O......... csccecsess 
The Jeffrey Manufacturing Co., Columbus, O.......... 
United Gas Improvement Co., Philadelphia, Pa,....... 
Western Gas Construction Co.,Fort Wayne, Ind... .. 


PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md,,..... 
B. E, Chollar, 8t. Louis, Mo... ....0...seccesecess- .... 160 
Economical Gas ApparatusConstruc’n Co,Toronto,Ont. 167 
Fred, Bredel Co., Milwaukee, Wein <ucneneesedsecesecdece 146 
Humphreys & Glasgow, New York City...... ........ 168 
Semet-Solvay Co., Syracuse, N. Y....ccsssescsceccsece.. 166 
The Gas Machinery Co.,Cleveland,O..........essseeee0. 152 
United Gas Improvement Co., Philadelphia. Ps... ...... 163 
Western Gas Construction Co., Fort Wayne, Ind.....,... 132 


SCRUBBERS AND CONDENSERS, 
Continental Iron Works, Brooklyn, N.Y ........... «+. 170 
Cruse-Kemper Co., Philadelphia, Pa.,......cscscssssseees 156 
Davis & Farnum Mfg. Co., Waltham, Mass.... ........ 168 
EconomicalGas Apparatus Construc’n Co.,Toronto,Ont 167 
Fred. Bredel Co., Milwaukee, Wis,.......ssecsceeees --. 106 
Isbell-Porter Co., Newark, N. J...ccccccccscccscccccccccs 156 
Kerr Murray Mfg. Co., Fort Wayne, Ind..... . ........ 169 
Logan Iron Works, Brooklyn, N. Y¥......ecceccecessceces 172 
R. D. Wood & Co., Philadelphia, Pa......cssssseesees. . 170 
Riter-Conley Mfg. Co., Pittsburgh, Pa..........sseeee0. 171 
Stacey Mfg. Co., Cincinnati, O.......ssssececsecceseecees 171 
The Gas Machinery Co., Cleveland,O...... . 
Western Gas Construction Co., Fort Wayne, Ind...,... 


PRODUCER POWER PLANTS. 
Economica] Gas ApparatusConstruc’n Co.,Toronto,Ont 167 
R. D. Wood & Co., Philadelphia, Pa.. .........-00. 


TAR AND CARBONIC ACID EXTRACTOR. 
Economical]Gas Apparatus Construc’n Co.,Toronto,Ont. 167 
Fred. Bredel Co., Milwaukee, Wis........ccccsssseeeseccs 166 
Isbell-Porter Co.. Newark, N. J....cccoccsccsessecscceces 15H 
Kerr Murray Mfg. Co., Fort Wayne, Ind.,.............. 169 
Stacey Mfg. Co., EE ne 371 
The Gas Machinery Co., Cleveland, O..........esseeseaee 152 
Western Gas Construction Co., Fort Wayne, Ind.. 132 


AMMONIA CONCENTRATORS, 
Fred, Bredel Co., Milwaukee, Wis..... teeeescceseege 166 
Kerr Murray Mfg. Co., Fort Wayne, Ind.....cceeeeesee. 169 
Michigan Ammonia Works, Detroit, Mich..........0.0.. 149 
The Gas Machinery Co., Cleveland, O...... sscccssseess 152 


ereene 


eee tteee 





Western Gas Construction Co., Fort Wayne, Ind....... 132 





GAS METERS. 
American Meter Co., New York and Philadelphia. .... 175 
Detroit Meter Company, Detroit, Mich. ccocccccccccccces 181 
D. McDonald & Co., Albany, N. Yoce 2... cccccsesevecee 173 
Helme & MclIlhenny, Philadelphia, Pa...... ..0...-..s0+. 175 
John J. Griffin & Co., Philadelphia, Pa..........000+ 0+ 176 
Keys‘one MeterCo., Royersford, Pa....ccccsscsecsseees 174 
Maryland Meter and Mfg. Co., Baltimore, Md........... 174 
tte i ee | | 
Nathaniel Tufts Meter Co., Boston, Mass..........ee++ 174 
New York Improved Meter Co., New York City ....... 174 
Pittsburg Meter Co., East Pittsburg, Pa .......+--sesees 173 
Rotary Meter Co., New York City.rcoce eee .. 151 


PREPAYMENT METERS. 
American Meter Co., New York and Philadelphia...... 175 
D. McDonald & Co., Albany, N. ¥....cccsseesseees eveees 173 
Helme & Mcliihenny, Philadelphia, Pa........seeseee0- 175 
John J. Griffin & Co., Philadelphia, PO. ccccccecccccevcces 176 
Keystone Meter Co., Royersford, Pa....s.+00s 174 
Nathaniel Tufts Meter Co., Boston, Mass...... ... 174 
New York Improved Meter Co., New York City......... 174 
Pittsburg Meter Co., East Pittsburg, Pa coccccce 178 


PREPAYMENT METER ATTACHMENTS. 

New York Improved Meter Co., New York City™........ 174 

Reeves Mfg. Co., New Haven, ComD.....+.eesseeee 
WATER METERS. 

Pittsburg Meter Co., East Pittsburg, Pa....cssecsseeeees 173 


GAS AND WATER PIPES. 
Davis & Farnum Mfg. Co., Waltham, Mass......seese0+. 158 
Donaldson Iron Co., Emaus. Pa.... —a 
Economical Gas ApparatusConstruc’n Co,,Toronto,Ont. 167 
R. D. Wood & Co., Philadelphia, Pa.....ccccseeceessess 110 
Warren Foundry and Machine Co., New York City..... 160 
GAS COALS. 
Berwind-W hite Coal Mining Co., New York and Phile. 166 
Perkins Co., New York City..ceveee eccvcccccacceseccces 166 
Westmoreland Gas Coal Co., Philadelphia, Pa......... 167 


SPECIALTIES FOR OIL AND PIPE LINES. 
3. R. Dresser, Bradford, Pa@..........cscesesesecs evvees 154 


GAS MAIN STOPPERS. 
Safety Gas Main Stopper Co.. New York City.......... 160 


MAIN AND SERVICE LAYING. 
Sullivan Bros., Flushing, N. Y...ceccsccscssecccccesecsess 16 


GAS TAPPING MACHINES. 
George Light, Dayton, Ovcerccccesercesceveseveseeecees 
H. Mueller Manufacturing Co., Decatur, Ills......-.... 


CANNEL COALS. 
Perkins & Co., New York City...ccccccsessreveeces- eee. 165 


STOKING MACHINERY. 
4A. Bronder, New York City..secrccccsscees ecccccccce. 165 


CONVEYORS. 
Cruse-Kemper Co., Philadelphia, PAcoceccccccccvcceccccss 156 
CO. W. Hunt Company, New York City......-.seee. oo. 157 
Economical Gas Apparatus Construc’n Co.,Toronto,Ont 167 
Fred. Bredel Co., Milwaukee, Wi, .cccccccccccccceccccecs 166 
G. A. Bronder, New York City....sccssessecseeeecreveee 185 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... «+++... 169 
The Gas Machinery Co., Cleveland, O....ssss.seeeeeeee 152 
The Jeffrey Manufacturing Co.,Columbus,0....... -.. 166 
Western Gas Construction Co., Fort Wayne, Ind....... 132 


CHARGING BARROWS & COAL WAGONS. 
Davis & Farnum Mfg. Co., Waltham, Mass........+.... 168 
Kerr Murray Mfg. Co., Fort Wayne, Ind gseceeccccce 10 
Stacey Mfg. Co., Cincinnati,O..cecc.seveeesevereesssers: lil 


GAS ENRICHERS,. 
Standard Oil Co., New York City,....+...sssseeseeeeser: 123 
The Sun Oil Co., Pittaburgh, P&....seereeeesverrerersees 167 


COKE CRUSHERS. 
C. M. Keller, Columbus, [nd.....sesessesecesesceevereees 167 
Fred. Bredel Co., Milwaukee, WiS...ssssessessesseesecees 166 
The Jeffrey Manufacturing Co., Columbus, 0,,......... 166 


GAS METER CONNECTIONS. 
H. Mueller Manufacturing Co., Decatur, Ills,.... s+... 155 


GAS COCKS. 
H. Mueller Manufacturing Co., Decatur, Ill8....+++++000 155 


GAS GAUGES. 
The Bristol Co., Waterbury, Comn....+++.-- 


GAS GOVERNORS. 

Chaplin-Fulton Mfg. Co., Pittsburgh, Pa...... 

Connelly Iron Sponge & Governor Co., New York City. 165 
Fred, Bredel Co., Milwaukee, Wis. ...ce00----sseeeeesees 166 
(sbell-Porter Co., Newark, N.J.....sssceeceeseeesereees 156 
Johnson-Reynolds Go., Anderson, Ind .,.+..sseceeecesess 167 
Pittsburg Meter Co., East Pittsburg, P&...+++ cersereees 173 
R. D. Wood & Co., Philadelphia, P@....ssseeeeesee+ eeee 170 


FUEL ECONOMIZERS. 
Green Fuel Economizer Co., Matteawan, N. Y.....+++++ 167 


CEMENTS. 
C. L. Gerould, Pittsburgh, P@.....cecsessesereresseecees 164 


an 
ececce cocces 100 
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RETORTS AND FIREBRICKS, 
Raltimore Retort and Firebrick Co., Baltimore, Md... . 164 
Gas Bench Construction Co., St. Louis, MO. ....6. .... 164 


Henry Maurer & Son, New York City....... 706080. ccsee DOe 
James Gardner, Jr., Co., Pittsburgh, Pa.........e00--. 164 
J H. Gautier & Co., Jersey City, N.J..... coccce coo .cee 164 


Laclede Firebrick Mfz. Co., St. Louis, Mo.......... ... 165 
Missouri Firebrick Co., St. Louis, MO...ecescscseseeesees 164 
National Pyrogranit Co., New York City.. ce-coescoe LO4 
Parier-Russell Mining and Mfg. Co , St. Senin. Mo... 183 


INCLINED RETORTS. 
Baltimore Retort and Firebrick Co., Baltimore, Md ....,. 154 
Fred. Bredel Co., Milwaukee, WiS......- sescrccccescoces 166 
Gas Bench Construction Co., St. Louis, Mo....... ..eees 161 
l'arker-Russell Mining and Mfg. Co., St. Louis, Mo...... 153 


VERTICAL 8S. 
Connally [ron Sponge & Gov.Co.(Drake’s[Eng.]System) 165 
Fred. Bredel Co., Milwaukee, Wis.. o. eccccccces 166 
Gas Bench Construction Co., St. ner Mo neds camenes:. ae 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....., 153 

REGENERATIVE FURNACES. 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 164 
Bartlett, Haywa-d & Co., Baltimore, Md.......008 ...:- 169 
Fred Bredel Co., Milwaukee, Wis,..,...  .secescoee.+-. 166 
Gas Bench Construction Co., St. Louis, Mo...... ... coos 164 
J. H, Gautier & Co.. Jersey City, N. J. ee 
Laclede F.rebrick Mfg. Co., St. Louis, Mo... i aie eres 
Missouri Firebrick Co., St. Louis, MO.........sceeeeseeees 164 
Var <cer-Russell Mining and Mfg. Co., St. Louis, Mo. ... 153 


S ELF-SEALING MOUTHPIECE DOORs, 
Continental Iron Works, Brooklyn, N. Y.........es0.0.. 170 
Davis & Farnum Mfg. Co., Waltham, Mass............... 168 
Fred, Bredel Co., Milwaukee, Wis.....0..cc00. secsesess 166 
Isbell-Porter Co., Newark, N.J.......cccccccsscccsessecs 158 
Kerr Murray Mfg. Co., Fort Wayne, Ind..........0..... 169 
Logan Iron Works, Brooklyn, N. Y........... ssesssees 172 
R. D. Wood & Co., Philadelphia, Pa...........ccceeeee. 120 
> COG BER. CL GeeemOOl. © .cccccccccecccccccccccceces 12] 
The Gas Machinery Co., Cleveland, O........c.ccceesees 152 
Western Gas Construction Co., Fort Wayne, Ind......, 132 

INCANDESCENT GAS LAMPS, 
D. M. Steward Mfg. Co., Chattanooga,Tenn........... 167 
General Gas Light Co., Kalamazoo, Mich....... ........ 159 


eo. G. Ramsdell, New York City.........ccccsceesceees 154 
Welsbach Company, Gloucester, N. J.....ccceee weee ee 162 
BURNERS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn...... voce 107 
Wm. M. Crane Co.,New YorkCity..... seces- cose cceses 100 

LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn..... ..... 167 


STREET LAMPS. 


Thos, T. W. Miner, New York City.............. 16 
Welsbach Street Lighting Co., New York and Phila... 162 
PURIFIERS, 


Connelly Iron Sponge & GovernorCo.,New York City... 165 
Cruse-Kemper Co., Philadelphia, Pa........ccceceeseces. 196 
Davis & Farnum Mfg. Co., Waltham, Mass.............. 168 
Fred, Bredel Co., Milwaukee, Wis. ....cccccccccccee covce 
Isbell-Porter Co., Newark, N.J.ccccccccccscccccccccscces 156 
Kerr Murray Mfg. Co., Fort Wayne, Ind,... ........... 169 
R. D. Wood & Co., Philadelphia, Pa..........eseeseeee+- 170 
Stacey Mfg. Co., Cincinnati,O.. . ...... owecseeseescces 323 
Western Gas Construction Co., Fort Wayne, Ind. ..... 132 
PURIFYING MATERIALS, 
Connelly Iron Sponge & Governor Co., New York City.. 165 
Greenpoint Chemical Works, Brooklyn, N. Y....... .... 164 
VALVES, 
Continental Iron Works, Brooklyn, N. Y.. .....esse0s. 170 
Davis & Farnum Mfg. Co., Waltham, Mass............ 168 
Economical Gas Apparatus Construc’n Co,Toronto,Ont 167 
Isbell-Porter Co., Newark, N.J......ccccssccscvcces «-. 156 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......0..ee0.+. 169 
Ludlow Valve Manufacturing Co., Troy, N. Y......... 157 
R. D. Wood & Co., Philadelphia, Pa.......... seccccoees 380 
Stacey Mfg. Co., Cincinnati, O......... cocccccesocccccces Sel 
The P. H. & F. M. Roots Co., Connersville, Ind........ 159 
Western Gas Construction Co., Fort Wayne, Ind....... 132 
EX HAUSTERS. 
Connelly Iron Sponge & Governor Co., NewYork City.. 165 
Connersville Blower Co., Connersville, Ind.............. 158 
Davis & Farnum Mfg. Co., Waltham, Mass.......... .. 168 
Isbell-Porter Company, Newark, N.J........sse0. sees. 156 
Kerr Murray Mfg. Co., Fort Wayne,Ind........se.000.. 169 
The P.H. & F. M. RootsCo.,Connersville, Ind......... 159 
PURIFIER AND SCRUBBER TRAYS. 
John Cabot, Hoboken, N. J...... 2.0... jicvienesess cons TOR 
Western Gas Construction Co., Fort Wayne, Ind,....++. 132 


GAS STOVES. 
American Meter Co., New Yorkand Philadelphia...... 175 
Keystone Meter Co., Royersford, Pa....... sseeceeeees 174 
Maryland Meter & Manufacturing Co., Baltimore, Md.. 174 
Nathaniel Tufts Meter Co., Boston, MASS.....eseseee0s-. 174 
HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Mich........scesesssesseees 157 
GASHOLDER TANKS. 
d. P, Whittier, Brooklyn, Wats sonces PERCE HHO EE ee eeeere 160 





GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md......eeeree0+ 169 
Continental Iron Works, Brooklyn, N.Y.....sseeeeeees 17 
Cruse-Kemper Co., Philadelphia, Pa. . .....sseeeseeeees 156 
Davis & Farnum Mfg. Co., Waltham, Mass,...... ess... 16% 
Deily & Fowler, Philadelphia, Pa.... .......... wicvesies Bee 
Economical Gas ApparatusConstruc’n Co.,Toronto,Ont 167 
Kerr Murray Mfg. Co., Fort Wayne, Ind, ...00. eeseeees 169 
Logan [ron Works, Brooklyn, N. Y.......eeeeseeseceees Liz 
R. D. Wood & Co., Philadelphia, Pa. 


cocvece-coccces 170 


Riter-Conley Mfg. Co , Pittsburgh, Pa......... .... “avalon 
Stacey Mfg. Co., Cincinnati, O. jesene OOm 
Western Gas Construs tion Co. Fe ort Wayne, cory phaaleaws 132 
STORAGE TANKS, 
Davis & Farnum Mfg. Co., Waltham, Mass............ 168 
Kerr Murray Mfg. Co., Fort Wayne, Ind......cccccecees 169 
Stacey Mfg. Co., Cincinnati.O.............. sadedeenieee 71 
Western Gas Construction Co.. Fort Wayne, Ind........ 132 


PAINTS. 
American Standard Composition Co., New York City.. 168 


PATENTS, TRADE-MARKS, COPYRIGHTS. 
Royal E. Burnham, Washington, D.C. . ..........e0e- 1 


MRS. HELEN ARMSTRONG, 


OF CHICAGO 
(well known to the gas fraternity), wishes to 
announce that she has a few open weeks fol- 
lowing an engagement in Birmingham, Ala., 
early in February. 











salen 
For terms and particulars address, 


159 W. 66TH STREET, CHICAGO, ILLS. 
1651-1 











Estimates furnished for the erection of complete 
gas works or the extension and modernizing of 
old works. AJl work warranted. Both water 
gas and coal gas. 
EMPIRE GAS IMPROVEMENT 
& CONSTRUCTION COMPANY, 
1628-tf 49 Wall Street, New York. 





‘SITUATION | WANTED JULY I, 
By a Young Man as Manager of either Coal or 
Water Gas Plant. 


Practical experience in all departments of the manufocture 
and distribution of gas and the extension of business on 
modern lines; alo up-to- date office methods. Highest refer 
ences. Address, ** GARCIA, 

1651-4 Care this Journal. 


POSITION WANTED. 
Gas Company Foreman of Fitting Department 
Desires a position with up to date company where 
economizing and executive ability and _ first-class 
workmanship are required. 


Address, ** RESULTS,” 
165°-3 Care this Journal, 


POSITION WANTED. 


A young man (25), married, is open for a position on 
or about Jan. 1, 1907. Reliable and practical book- 
keeper, 10 years’ experience, connected with one of 
the oldest and largest fireclay product manufacturers 
East. Thorough knowledge estimating. Highest ref- 
erences. Address, ‘‘ALPHA,” 

1646-tf Care this Journal. 


Position ‘Wanted. 


A Capable Manager and Superintendent, 
Now employed, desires a position as manager 
or superintendent of gas, or combined gas 
and electric plants, in city of 15,000 to 25,000 
population. Successful record. Southern or 
Middle States location preferred. 


Address, “ P. T. A.,” 
1641-tf Care this Journal, 























WANTED, 


A Young Manas Superintendent of a Water Gas 
Plant in a Town of 10,000 Inhabitants. 


Must be acquainted with all kinds of gas 
construction. Address, ““ PURCHASER,” 


1647-tf Care this Journal. 


WANTED, 


A Young Man, as Solicitor and anes of the Gas 
Appliance Department of a Company in a Town 
of 10,000 Population, Eastern Pennsylvania. 

Must be familiar with all kinds of gas appliances, State ex- 

perience, salary expected, and references, 

1651-3 Address, ** BOX 248,” care this Journal 

















WORKS’ FOREMAN WANTED. 


Must be well recommended ed and famili:r with all the 
duties of such a position, in a works having an an- 
nual output of 75,000,000. Apply, stating experience 
and wages expected, to ‘‘ BOX 222,” 

1651-3 Care this Journal. 


WANTED, 

A DRAUGHTSMAN 
(Gas works’ apparatus and plants), by a con- 
tracting firm in Indiana. Technical graduate 
of several years’ shop or gas works’ experience 
preferred. Address, “ K.,” 

1649-3 Care this Journal. 


: WANTED, 


EXPERIENCED GAS SOLICITOR, 


In city of 80,000 population ; commission 
and salary. Fine opportunity for a hustler. 
It’s steady. Address, ‘“ TEXAS,” 


1650 tf Care this Journal, 


WANTED, 


Second-hand, 5-foot Water Gas Set. 


State fully condition, type of apparatus and 
price. Address, “‘ WATER GAS SET,” 


1651-2 Care this Journal. 


WANTED, 


Second-hand 4-foot Water Gas Set. 

One No. 4 Roots Exhauster, or any make 
of about the same capacity. 

One 6-foot Station Meter. 

Set of Purifiers, 8-foot by 10-foot, or 10- 
foot by 12-foot. 

State age, condition and lowest cash price. 


Address, ““ PURCHASER,” 


1647-t£ Care this Journal. 





















































METER AND PURIFIERS FOR SALE, 
Six-foot meter, new 1905, Hinman drum, 10- 
inch connections, and two purifiers, deep 
type, cast iron, 8 by 10 by 6, 24-inch seals, 
12-inch connections, four-way valves, sup- 
porting ironwork, overhead hoist and trays 
complete, for sale f.o.b. cars Jenkintown, Pa. 
This apparatus first-class character; out- 
grown ; early delivery. 

F. H. SHELTON, 


1650-4 1004 Pennsylvania Bldg., Philadelphia. Pa. 














WANTED, 


Position as Manager or Superintendent, 
By practical man, familiar with and ex- 
perienced in all branches of the gas bus- 
iness. Address, *‘ H. H.,” 


165: -2 Care this Journal. 










NO EXTEA LABOR OR 
OPERATING EX- 








STROH & OSIUS, Patentees, or 
i» © Detroit, Mich. 
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PORTANT ANNOUNCEMENT 











LINDSAY INVERTED MANTLE. 
FITS ALL STANDARD INVERTED BURNERS. 


We are pleased to advise you of a 
discovery made by one of our chem- 
ists. 


After thorough and exhaustive tests 
we have found that by embodying fie 
this chemical discovery in the formula "nose srecm 


LOOP MANTLE. 


— we use in manufacturing our HIGH- — "5,15, 
ear EST GRADE mantles, 





LINDSAY CENTER-ROD CAP MANTLE, 
PAT. SEPT. 6, 1905. JULY 24, 1906. 
FITS ALL STANDARD UPRIGHT BURN- TH AT: 
ERS. ° 


The candle power is materially increased, 


The life of the mantle lengthened, 
AND 


There is practically NO SHRINNAGE. 


On and after to-day Van. 15, 1907) we will use this formula 
in all LINDSAY HIGH GRADE MANTLES, but our prices will 


remain the same. 


Samples Free for the Asking. 


LINDSAY LIGHT 
COMPANY, 


CHEICAGO. 
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© ; © 
© OFFICERS: DIRECTORS: © 
E. ©. a ' E. C. BROWN, © 
°-resident. IRA C. COPLEY, hy 
L J. wee THOMAS G, MARSH, 31.E., 4 
© sec’ y anc reas. ~ ‘ . ‘ J oe © 
B. H. SPANGENBERG, FREDERICK H. SHELTON. © 
© xen’| Mgr. and Eng’r. 6) 
© EUROPEAN CONNECTIONS: o 
© SIDNEY A. REEVE, LE, alia a 6 
a Consulting Eng’r. C195) Ltd... ST) 
° Dili P= pow England. © 
© ———_ Compagnie pour la Fabrica- © 
© sa i ga et Ma- © 
© Send for Catalog. " ea oy © 
© © 
© © 
© © 
© 
: © 
The 4,000,000 Cubic Foot Per Day 
© © 
ROTARY STATION METER 
© 2) 
FOR THE 
CONSOLIDATED GAS COMPANY OF NEW YORK. 
Dimensions: Base 84 in.; Face to Face, Flanges 108 in.; Height 99} in.; Connections 20 in. 
The above illustration was made from a photograph taken at the Manchester works of our 
English company on the day (Aug. 11) this meter was shipped. 
© 
© This Four Million foot Rotary Meter is about to be installed at the 21st Street station 
of the Consolidated Gas Company in the City of New York. © 
One-half the Cost—One-tenth the Space. ° 
© ° Pp © 
° When in Need of Station Meters > 
write ° 

6) 
© \ 
ROTARY METER COMPANY, © 
© © 
280 Broadway, © 
NEW YORK. © 
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Patker-Russell Mining and Mfc. Go. 


ST. LOUIS, MO. 


ST. LOUIS OFFICE, NEW YORK OFFICE, 
41Z Pine Street. AS Broadway. 


GAS RETORT BENCHES, STOKING MACHINERY, STAND-PIPE CLEANER and STRAIGHT STAND-PIPE SYSTEM. 
GAS RETORTS AND FIREBRICK. 


We Manufacture Gas Retorts and Settings, Furnace Blocks and sirmaatead Tiles 
of every description. 


Gan 
oS) 








FiDveS- ALDRIDGE SIMULTANEOUS KE T0CT LUSCHARGING-CHARGER 


Swowins OPERATION 
































\\ 


Benches.==We erect GAS RETORT BENCHES with Horizontal retorts having closed ends up to 10 feet 
in length, or Through retorts up to 20 feet in length. 


Slopers.-=Also, SLOPERS on improved lines for Inclined Retorts. 


Stoking Machinery.=-Sole Agents for U. S. and Canada for the Fiddes-Aldridge Simultaneous Discharger- 
Charger. The “F. A.,” or “One-Stroke” Machine. Cost of Carbonizing reduced to minimum. No 
Dust. Silent. No Waste of Coal. No Injury to Retorts. 


Water Gas Linings.--We make a specialty of WATER GAS BLOCKS, and supply brick of superior 
grade for checkerwork. 


Stand-Pipe Cleaner and Straight Stand-Pipe System.=-Agents for the sale of the Stand-Pipe Cleaner 
and Straight Stand-Pipe System of the United Gas Improvement Company. 


Retort Houses and Conveying Machinery.--We also build Retort Houses, Coal and Coke Conveying 
Machinery. Plans, specifications and estimates cheerfully furnished. 


FAZ 


Cece matom ie 








CORRESPONDENCE SOLICITED. 








AZ CcCOoMmTeBaA OTe MA DHT, AS OF BT. LOUIS. 
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WHAT UNCLE SAM’S EXPERTS _ | 


BAYT OF 


BRAY BURNERS. 


The United States Government Inspector of Gas, 


in an Annual Official Report, has stated: “In particular, was attention given to inspection of BRAY’S 
“Special ’’ Slit-Union and **Special’’ Union-Jet Burners. The “Special” Burners manufactured 
by Geo. Bray & Co. compare favorably with auy yet inspected by this office; they are well made and no doubt will prove very 


durable in practical use. The result of test with BRAY’S Standard Slit-Union was highly satisfactory ; it will yield the maxi- 
mum candle power obtainable from a cubic foot of gas. 





> 







































A FPostal Brings our Blue Book. 


wm. M. CRANE COmMPWAN Y, 


WE MAKE GAS APPLIANCES OF ALL KINDS. SOLE ACENTS FOR THE UNITED STATES AND CANADA. 








A 


5. A. DRESSER MANUFACTURING €0., 


S. R. DRESSER, 
BRADFORD, PA. U. S. A. 


Patentee and Manufacturer of 


Specialties for Gas and Split Sleeve for Repairing Broken Bell on Cast 
Water Lines, Pipe. 





. for Plain End 
none ong ye 





Insulating Gonpting. Style 5, for Plain End 


ia i a Pipe Couplitigs, Sleeves, 
a Clamps, Crosses, 
Tees and Ells. 





K KK 
K KK 


STATE REQUIREMENTS AND SEND FOR 
CATALOGUE. 












Long Sleeve, Style 2. for Mending Broken 
Lines. 





Clamp, Style ay» for Repetring Leaky 
- Lead ent Joints in 
—s iroa Pipe: 


When a customer asks for “Ramsdell” Lamps and “ Rico” 
Mantles, do you say: 
““We haven't the ‘Ramsdell, but can give you inverted lamps 


and mantles which give very good satisfaction for a little less 


money.” 
Or, do you say: 
“Certainly! They cost a little more money than the imitations 


do, but in the end they are the most economical and give the most 


light for amount of gas consumed.” 
The latter sounds mighty good to us and we believe would make 
a great hit with ninety-nine out of every hundred customers. 
RAMSDELL INVERTED GAS LAMP CO., INC., 
A : 00 530 BROADWAY, NEW YORK. RIC 0 
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H. M. Byllesby & Company 


(Incorporated), q 


GAS ENGINEERS, 


DESIGN, CONSTRUCT AND OPERATE COMPLETE COAL, WATER AND : 
CRUDE OIL GAS PLANTS. f 


HIGH AND LOW PRESSURE DISTRIBUTING SYSTEMS. ' 


eer fe oa 


AMERICAN TRUST BUILDING, 


CHICAGO. 








PRO NUNES” STP EA ret Tp aT LS A» te 











| 

| 

| NO. 16 MUELLER 
| SWIVEL NO. 1. 
| 


EBINI DEF. 


FOR THE 


JOURNAL. 


Mueller 
Gas 


Tapping 


Ps Tile 














Machines. 





If you find after you get this machine fastened to the 
pipe that the feed yoke interferes with the handle move- | 
ment, you don’t have to take the machine off and turn it | 
around. The yoke is swiveled and can be adjusted to any 
angle necessary to get it out of the way. This machine 
makes taps from % to 2 inch in pipe from 2-inch to the | 
largest. 














\i 
UNCONDITIONAL | 





| GUARANTEE 








oe = s 
“eccen ¢0°° | 


H. MUELLER MFG. CO., 


Decatur, Ill, U. S.A. New York, N. Y., U.S. A. 


PRICE, $1. 


FOR SALE BY 


A. M. CALLENDER & CO., - 42 Pine St., New York. 
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ARTHUR R,CRUSE PRESIDENT. 
HENRY W. SCATTERGOOD, vice PRESIDENT & TREASURER. 
FRANK FLAVELL, secretary. 


CRUSE-KEMPER 
COMPANY 


PHILADELPHIA OFFICES WORKS 


1205-6 Stephen Girard Building Ambler, Pa 


Manufacturers of 


2" Cgas Holders 


WITH OR WITHOUT 
METAL TANKS 


Oil and Water Tanks 
Purifier Covers 

General Plate Metal Work ana 
Steel Water Towers 


PLANS, SPECIFICATIONS AND ESTIMATES 
PROMPTLY FURNISHED ON REQUEST 








02) 25) 13 LO) U3 10 US) Uk U8 UG) UN Ue 


jJ.S. DE HART, JR., 
yanqpeaers 


AY Se w- FA eo 
s8>"%> 








BENCH WORK 


CHARGING AND 
DIS CHARGING 
MACHINERY 


MACKENZIE 
EXHAUSTERS 


PRIMARY AND 
SECONDARY 
CONDENSERS 
FOR FRESH 
OR SALT WATER 


DAY TAN TIS TSI TASS UZ5t USN DART TAT TRS TS TAT SOT TT TS AAT AS TAL TALIBAN OB) LON LOO TON ONION OA ION TOI IB ESS ONO 


oO "patentee: 2 eo. E< pos 











wT 








ODA OA ION 


A.F.WEHNER;, R.K.WEHNER, 
SECRETARY TREASURER 


Cy 2 2. Cre A 28>. 2 
sis as: re <O>38 Beriseese > FS STS TSF,: St: “aon rit OTe bes a Se Oe Cis Se EG 





<<) 


i, 


ISBELL VALVES 
SPECIALS 


TAR 
EXTRACTORS 


PsA.TAR EXTRACTORS 
FOR WATER GAS 











ROTARY AMMONIA 
SCRUBBERS 


SHAVING 
SCRUBBERS 
PURIFIERS 

STREET GOVERNORS 














MAIN OFFICE AND ) WORKS 
BRIDGE & OGDEN STREETS 


NEWARK,N.J. ; 
ESTABLISHED 1865 
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Ludlow Valve Mfg, Co., 


TROY. N. Yu, o. s. A. 


Double and Single Gate Valves, %4"’ to 72”, 
—FoR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 

























FETT CET ee ct 


HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 





SAVE 15 PER GENT. OF THE COM | 
BANKERS, IN MAKING WATER eds 


Land "Title Building, Philadelphia, Pa. “ers 
For every 1,000 cu. ft. of water gas 40 to 48 


CAS AN D e LE CTR j Cc PROPE RTI E oy lbs. of anthracite are consumed in the gener- 
+ 


ator, while 24 lbs. should theoretically be 
meeeennens wanes = enough. The 40 per cent. to 50 per cent. ex- 


i j | 6g ” cess is the margin of possible saving. By 
Bristol’s Recording Pressure Gauges iieeaeriamleenetManenenssans 


oe pee 


a 

















tac ha 


passing the hot, waste, stack-valve gases 








aN0 CHARGING CARS through a GREEN AIR HEATER you can . 
—— (ALL RANGES). . . cut down the bill for generator coal by at { 

Used the Necessary Por Handling ~~ in and gagwes Gas Works. least 10 per cent. The air forced to the gen- 
: Saves 50 per cent. in labor —_ » to ce mE : Ai 
World Over. Equipment Examine our system. Described in Catalogue (38. — sa —_— CE me ne = the - 
C. W. HUNT COMPANY, West New Brighton, N. Y. eater and absorbs the waste heat from the 


stack-valve gases and returns it to the gener- 
ator. The higher temperature in the genera- 

tor, carburetter and superheater results, also, 
Por Every 


TRADE MARKS, | 12 4saving of oil, amounting to about one-fifth 
Ges Plant. PAT E N T S, COPYRIGHTS. * | gallon per 1,000 cu. ft. of gas. 


After the stack-valve gases have passed 
; OYAL E. BURNHAM through the Green Air Heater they may 
New York: nd Chicago: R R sadake be then passed through a GREEN FUEL 
114 Liberty St. 753 Monadnock Bidg. Solicitor of Patents and Coun- ECONOMIZER to heat the boiler feed water, 
25 per cent. of the boiler 


| saving as much as 
The Bristol Co., Waterbury, Conn., U S.A. sellor in Patent Causes. Sask, * Sibunaih te: that a: Gilems Bie Mathes ; 


and a Green Fuel Economizer will save from 











Write for 
Catalogue A. 








833 Rond Building, Washington, D.C. 50 per cent. to 60 per cent. of their first cost 


ARTHUR F BOARDMAN F r annually in a water gas plant. Write for cir- 
. r) obesy CT 


cular “AG” and results of actual tests. 
For several years associated with the late Send for Pamphlet on Patents. 


CAPTAIN WILLIAM HENRY WHITE, 
WILL CONTINUE THE BUSINESS OF ee THE GREEN FUEL ECONOMIZER CO., 


CONSULTING ENGINEER Gas Engineer's Pocket-book, uenav é'cowno MATTEAWAN, N. ¥. 














For Gas, Water and Electric Light Companies, at Comprising Tables, Notes and Memoranda rotating to the | (Sole builders of the Green Fuel Economizer in the 
No. 41 Wall Street, Room 1707, New York.| Construction of Gas Works. PRICE, $3.60. For Sale by United States, and of Fans, Blowers k 
TELEPHONE, 5534 BROAD. | A.M. CALLENDER & CO.. 42 Pine St., N.Y. City. and Exhausters. ) : 












FOR HOT BATHS, 
And for every other Hot: Water Need, use the 


IMPROVED 


HUMPHREY CRESCENT INSTANTANEOUS WATER HEATERS. 


Efficient. Compact. Durable. Every Fiecater Guaranteed. 























































| | 
: = Gas Supply Heats Gals. per Min. ; | : Shipping 
No. Heater. | Price. | from Meter. | 50° in Temperature. Height. Diameter. Weight. 
Non-(ontact 2 | $40.00 | % Inch. 24 pi 3454 Inches. 12. Inches. | 70 Pounds. 
a 1 34 00 | a \ 2 } 31 : 10% * * >= 
Contact ti | 24.00 , Tan | 3 2046 ” 12 ee 60 
> 8 23.50 m * 2% = '* a OC 48 
| 











These prices include Safety Valves and Unions, one Bent Output Spout. For prices of fittings see our complete catalogue, ** The Luxury of a Bath.” 





ae UWe will be glad to quote discounts._._.£. ..._ 


HUMPHREY CoO., : . . BRalamazoo, Mich, 


The ONLY manvfacturers in the world of a complete line of Instantaneous W ater Heaters. 
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_ DUBIIERSION 


Maximum Efficiency, 


Minimum Back Pressure, 
Complete Safety. 


BARTLETT, HAYWARD & CO., Baltimore, Md. LLOYD CONSTRUCTION C0,, Detroit, Mich. 








WHY DO GAS EXHAUSTERS 


AND HIGH PRESSURE GAS PUMPS BUILT BY 


THE CONNERSVILLE BLOWER CO. 
Stand so High in the estimation of those using them? 
THE ANSWER IS IN THREE WORDS: 


DESIGNI, Home Office: 
CONSTRUCTION I, CONNERSVILLE, 
EEE ICIENCY. IND. 


Ask Us Questions. Eastern Sales 


Agent: 


HORACE G. COOKE, 


95 Liberty Street, 
New York City. 








Write us 
about our 
Improved 
Stuffing 
Boxes. 
Something 
Entirely New. 
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ROOTS’ GAS EXHAUSTERS. 


_———— 


Installation showing 





f our latest improved 
a (| machines, with flex- 

a t m) ible rope coupling, for 
large units. .% oo ye 





‘= SEND FOR GATALOGUE, 


HOME OFFICE: 
Connersville, Ind. 





NEW YORK OFFICE: 
120-122 Liberty St. 





CHICAGO OFFICE: 


; eae 1547 Marquette Building. 











Electric companies do not ex- 
pect their ares to operate without 
skilled supervision. 

The Gas Company that uses 
Humphrey Ares and looks after 
them as faithfully will find its 
competition worries materially 
lessened. 


“vith tana,| GENERAL GAS LIGHT CO. 


SAN FRANCISCO: 


519 Eddy Street. KALAMAZOO, MICH. 
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GeorGE Orwrop, Pres. & Treas. Jorn D. ORMROD, Supt, 
J. G. EBERLEIN, Secretary. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


GAST TRON GASeWATER PIPE 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


[WARREN FOUNDRY AND MACHINE CO. 


Established 1856. Works at Phillipsburgh, N. Je 


New York Office, 170 Broadway. 


CAST IRON WATER AND wed IES 


From TH » Forty-E1ient Inches D'aAMETER. ALSO, 


Flarige Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, ete., ete, 


























GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Oompact. 
Size of Combination Drilis 
and Taps %& to 4-Inch. 


— Sent to any Gas 
Compan Trint bo patel 


Send for Circulars. 


G0. Light, 


DAYTON, 0. 


"THE MINER” 


Globe 
Street and Boulevard 


Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS 1. W. MINER, 


821-823 Eagle Av.,N.Y. 


—————————_—_—_—_—— 


GASHOLDER TANKS AND 








GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


238 Java Street, Brooklyn, Ne We 











SAFETY GAS MAIN STOPPER > COMPANY, 


For Shutting Off Gas in Mains Temporarily 
Any size gas during altera- 
main can be tions and re- 


shut off in 30 pairs. : 3 2: 
seconds. : : : ers sr ON 














Address: SAFETY GAS MAIN STOPPER CO., 552 E. 135th St., New York City. 











Chollar’s System of Gas Purification, 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. 

















GAS ENGINES, 


With Instructions for Care 
and Working of | 

the Same, | 

By G. LIECKFELD, C.E. | 


Translated with Permission of the Author, 
By GEO, M. RICHMOND, M.E. 


. . » . 
xe xe xe 
> “e e 


Price, $1. For Sale by 
A. M. CALLENDER & CO., 


‘Laboratory Handbook, 


By JOHN HORNBY, F.LC. 








Price, $2.50. 





——_ 





FOR SATE BEY 


A. M. CALLENDER & CO., 








No. 42 Pine Street, New York City. 42 Pine Street. New York City. 








THE FULTON GAS PRESSURE GOVERNOR, 


WITH AUTOMATIC SAFETY CUTOFF. 


For Artificial or Natural Gas. 


For District or Service Use. 


Our DUPLEX SENSITIVE GOVERNOR, with Automatic Cutoff for 
district service, will reduce high pressure gas to inches of water 
without variation. 

Absolutely safe and reliable. No complicated mecha:‘sm to get out of 
order. More than 20 years’ experience with the largest gas com- 


panies. 
SEND FOR LATEST CATALOG. 


THE CHAPLIN-FULTON MFG. CO., 


28-30 PENN AVE., PITTSBURGH. PA 
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AMERICAN METER CO., 


NEW YORK, 


st. tours, PHILADELPHIA, san Francisco, 


CHICACO, 


Photometrical and Experimental Apparatus. 


—————= 








PUBLIC LIGHTING 
TABLE, 


FEBRUARY, 1907. 























4 Table No. 1. 

s FOLLOWING THE 

S MOON. 

& 

ra ° 

a : Light. eae 

A | 

Fri. 5.50 rs 9.30 PM 
Sat. | 2/ 5.50 {10.30 
Sun. | 3| 5.50 iLL. 40 
Mon. | 4} 5.50 12 50 AM 
‘Tue. | 5) 5.50 LQ} 1.50 
Wed.| 6 | 5.50 3.00 
Thu. | 7) 5.50 | 4.10 
Sat. | 9} 5.50 | 6.00 
Sun. |10| 6.00 6.00 
Mon. |il| 6.00 6.00 
Tue. |12| 6.00Nm) 6.00 


Wed. |13| 6.00 6.00 
Thu. j14| 6.00 6.00 
Fri. |15)| 6.00 6.00 
Sat. |16) 6.00 | 6.00 
Sun, |17/10.00 5.50 
Mon. |18/11.00 50 
Tue. |19|12.00 FQ) 5.50 
Wed. ;20|12.50 am) 5.50 
Tha, |21) 1.50 50 
Fri. |22| 2.40 50 
Sat. |23] -3.30 50 
Sun, |24] 4.10 5.40 


or or er - ” or ih 








Mon. /25} 4.50 | 5.40 
"Tue. 26 No [.. No J. 
Wed. |27|No Leu No I.. 
Thu, P8INoL. No L. 


~ 


TAPS ore 
— " 

















TOTAL HOURS 
DURING 1907. 





By Table No. 1. { 
Hrs.Min. 

January ....211.10 
aot i 193.40 
March... ..182.10 


April.. ..167.00 
| ae 157.00 
June ......145.30 
ere 151.50 


August ... 162.30 
September ..175.30 
October. . . .202.40 
November.. 209.30 
December. . 231.50 





Total, yr. .2190.20 


— — 









































Closed Photometer For hight Room. 


CIRCULARS SENT ON REQUEST. 


os eee 
en 


PUBLIC LIGHTING 


TABLE. 





FEBRUARY, 1907. 


Day or WEEK. 


— 
=, 

— 

— 


Sat. 
Sun. 


Mon. 
Tue. 
Wed. 


Thu. 


Fri. 
Sat. 
Sun. 


Mon. | 


‘I've. 


Wed. 
Thu. 


I ri. 
Sat. 
Sun, 


Mon. | 
Tue. | 
Wed. 
Thu. 


ri. 
Sat. 
Sun. 


Mon. 


Tue. 


Wed. 


T ‘hu. 12 








Table No, 2. 
NEW YORK CITY. 


ALL Nieut Lieuting. 











| b | Light Extinguish, 
| P.M. A.M. 7 
| 1} 5.05 6.15 
1 2 5.05 6.15 
3 Oo | 6.55 
4) 5.05 6.15 
| 5.10 6.10 
6} 5.10 6.10 
“| 5.10 | 6.10 
8| 5.10 | 6.10 
9} 5.10 | 6.10 
; 10) 5.10 6.10 
‘l1] 5.10 6.10 
12} 5.20 | 5.55 
13] 5.20 2.55 
14} 5.20 | 5.55 
15 5.20 555 
16} 520 o.00 
it 66.20 | 5.55 
18 5.20 | d.o0 
119} 5.30 | 5.55 
201 5.30 | 5.55 
211 530 5.55 
22} 5.30 | 5.55 
23) 5.380 | 5.55 
24| 95.30 5.53 
25| 5.30 5.55 
26| 5.30 | 8.45 
Zi| 3.30 | 5.45 
281 530 | 5.45 














TOTAL HOURS 
DURING 1907. 


By Table No. 2. 


Hrs. Min. 
January. ...423.20 
February. ..355.25 


March... ..355.35 
eee 298.50 
May .......264.50 


June ......234.25 
July.......243.45 
August .... 280.25 
September. 321.15 
October .. ..374.30 
November ..401.40 
December. . 433.45 





Total, yr. .5987.45 
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NEW YORK, 318 West 42d Street. 
BOSTON, 820 Beacon Building. 








No. 36. 


PHILADELPHIA, Broad and Arch Streets. 


ST. LOUIS, 712 Roe Building. 


WELSBACH STREET LIGHTING COMPANY 


«OF AMERICA.... 


contro ana Welshach System 
even of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Welsbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 
demonstrated. 


POINTS OF MERIT: 


| Economical, 
._ | Attractive, 
It is | Successful, 
__Up=to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we 
can furnish an equally good light 
by our SELF-GENERATING NAPHTHA WELS- 
BACH BURNER, and thereby supply a 
uniform light in all localities. 


Correspondence Solicited from 
Gas Companies and Others 
interested in Municipal 
and Outside Lighting. 


CHICAGO, 218 La Salle Street. 
SAN FRANCISCO, 512 Oak Street. 















































THE BURNER. 


Elegance of Appearance. 


Perfect Combustion. 
Lowest Gas Consumption. 
Highest Candle Power. 
Will Fit Any Fixture. 
Will Not Flash Back. 
Will Not Blacken Mantles. 
Will Not Discolor Fixtures. 
Will Not Discolor Ceilings. 


Best Possible Material and Workmanship. 

















THE MANTLE. 


Best Welsbach Quality. 
Extra Strong and Durable. 


Rich Mellow Light. 





Highess Maintained Candle Power. 














WRITE FOR DYDISCOVUNTS. 


Succeeds and Excels the Electric Light at One-Quarter the Cost. 





THE GLASSWARE. 


Highest Quality Imported. 
Special Design Inner Cylinder (No. 317). 
Protection from the Falling of Heated Particles. 
Increases Candle Power. 











Manufactured by 


WELSBACH COMPANY. 


FACTORIES: 


Gloucester, N. J. Chicago, Ill. 





‘ Salesrooms in all leading 
cities of the United States. 
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The United as Improvement Company, 


Broad and Arch Streets, Philadelphia. 


LESSEES, OPERATORS 4 BUILDERS 


GAS WORKS. 


LARGEST BUILDERS OF 


CARBURETTED WATER GAS PLANT IN THE WORLD. 
SoLE BUILDERS 


OF THE 


Htandard flouble-Superheater [owe Water fas Apparatus, 


1906 CONTRACTS. 
PARTIAL LIST OF PLACES: 























New Britain, Conn. (2d contract).| Omaha, Neb. Hampton, Va. 

Malden, Mass. (3d contract). Muskegon, Mich. Aurora, Ills. (2d contract). 

Kirksville, Mo. | Nazareth, Pa. (2d contract). Milwaukee, Wis. 

St. Johnsbury, Vt. Lewistown, Pa. Syracuse, N. Y. (2d contract). 

Memphis, Tenn. (2d contract). Greenville, Tex. Davenport, Ia. 

Council Bluffs, la. (2d contract). | New York, Cent. Un. (3d contract). S. Brooklyn, N. Y. (3d contract). 

Seattle, Wash. (2d contract). Jefferson City, Mo. Delray, Mich. 

Philadelphia, Pa. Peekskill, N. Y. (2d contract). | Albert Lea, Minn. (2d contract). 

Waterbury, Conn. Waterville, Me. Leominster, Mass. (2d contract). 

Manchester, N. H. Washington, D.C. (4th contract). Clinton, Mass. 

Allentown, Pa. | Lawrence, Mass. (3d contract). 
pe 41 
EE ce ee 634 


Oh ae ES 0 502,555,000 cu. ft. 





Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. 

Gas Analysis Apparatus. 

Recording Gauges. 

Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 
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Established 1858. Incorporated 1890, 


Cuas. E. Grecory, gw Davin R. Bosm, V.-Prest. & Treas. 
D. ABERNETHY, Sec. 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


=a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


2D>~ea_— 














Ground Fire Clay, Fire Sand and Cround | 


Fire Brick in Barrels and Bulk. 
=2]ea 


SOLE MANUFACTURERS OF THE 











FLEMMING GENERATOR GAS FURNAGE 


L. C. Hamuing, President and General Manager. 


AvcGust Court, Secretary and Treasurer, 


GAS BENCH CONSTRUCTION CO., 


SUCCESSORS TO 


ST. LOUIS GAS CONSTRUCTION CO., 
DESIGNERS AND BUILDERS OF 


COAL GAS BENCHES, 


“CHRISTY” HIGH GRADE REFRACTORY MATERIAL FOR 
BENCH SETTINGS, WATER GAS LININGS, ETC. 





ST. LOUIS, MO. 





———— 





GAS 


ANALYST’S MANUAL, 


By TAQUES ABADY, M. Inst. Mech. EB. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 


Ninety-three Ilustrations and Nine Folding Plates. 


Bound in Handsome Half Leather. Price, $6.50, 


For Sale by A. M. CALLENDER & Co., 42 Pine St., New York City. 








SSAAC C. BAXTER, President, 


worn Sinoy,r JAMES GARDNER, JH., CoO., 


ESTABLISHED 1864. 


Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 





PETER YOUNG, Secretary and Treas, 


Address ail qommpatoniions te 


JAMES GARDNER. JR., CO., Room ves Lewis Bldc. 
PITTSBURGH, PA 








ESTABLISHED i868. 


L. N. RANCKE, F. a, 
Sec’y 


Vice-Pres. & Mgr. & Treas. 


BALTIMORE RETORT & FIREBRICK CO. 


BALTIMORE, MD., 


Manufacturers of all Material for the 
Construction of Coal Gas Benches. 


——_ 


HALF AND FULL pad ~— FREE FIRING 
’ 
All styles of which we have in operation, equipped with the 


BEST of LATEST IMPROVEMENTS, proving our claim 
for SUPERIOR QUALITY and EFFICIENCY. 


INCLINES—We have in SUCCESSFUL OPERATION 
benches of Inclined Retorts, MANUFACTURED and 
ERECTED by us. 


WALDO BROS., 102 MILE 8T., BOSTON, MASS., 
Agents for New England States. 


LARGE FACILITIES—Correspondence Solicited. 
RAIL and WATER CONNECTIONS to ALL POINTS. 


NATIONAL PYROGRANIT COMPANY, 


MANUFACTURERS OF 


Fire Brick, Tiles, 





NEW YORK OFFICE: 
17 Battery Place, New York. 





WORKS: 
South River, N. J. 





Special Shapes, etc, i 


ta 


ESTABLISHED 1856. 


| HENRY MAURER & SON, 


‘High Grade Firebrick, Blocks, Tiles, 


ETC., 
Office : 420 E. 23d St., N. Y. City, 


‘GEROULD'S IMPROVED RETORT CEMENT. 


A Cement of great value for patching retorts, wy 
| pomngeen, aking up all bench-work joints, “fain last 
8s cement is mixed ready tor use. 
Boonomioes at lereugh inits work. Fully warranted to stick. 
Price List, f.0.b. PITTSBURGH, PA. 

In Casks, 400 to 800 pounds, ats cents per pound. 

In Kegs, 100 to 200 6 

In Kegs less than 100 


Cc. L. GEROULD, 
1200 Bank fur Savings Blig, Pittsburgh, Pa 


CREENPOINT 
fie," hie 


We quote ‘‘ delivered ’’ prices. 
Tay we not send you a sample? 


Greenpoint Chemical Works, Brooklyn, N. %. 


Works: Maurer, N. J. 








ia 





























JOHN DELL, 
President and General Manager. 





Gas Retorts, Bench 


MISSOURI FIRE BRICK CO,, 


——— MANUFACTURERS OF 


Settings, Fire Brick, 





We are the mustusive Agents for the Mitchell Patent Benches, Constructed with Half or F' 4 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 
Mitchell is the Original Coal Firing Banch. We also Erect Plain Benches with One to Six 


YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. 


Retorts. 


ESTABLISHED 
1882. 


Cupola Linings, Etc. 
City Office: ST LOU, 


411 Olive Streét, 
Continental Bank, 








THE GAS ENGINEER’S LABORATORY HANDBOOK, 





By JOHN HORNBY, F.LO. 





A. M. 


PRICH, 
CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 





$2.50. 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, N. J., Philadelphia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 

Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 

Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 








COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


EE Cr. A. BRON DER, _ —am 


Contracting Bneginecer and Builder, 
229 BROADW AY, NEW Yorn sz. 


CONNELLY IRON SPONGE AND GOVERNOR C0, 








Design, Construction and Extension of 


COAL OR WATER GAS PLANTS, 


Automatic, Balance, High Pressure and Service Governors, 
Roots Improved Gas Exhausters, 


Iron Sponge, Purifying [\aterial, for Gas Purification, Jones Jet Photometers, 
Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM. 


Reinforced Concrete Construction for all Purposes, 


Wide Experience in High Pressure Installction and Extension. 


GAS SPECIALTIES. 


395 Broadway, 295 West 22d Street, 
Ncw York. Chicago, Ills. 














TrHoaE BEST are THE CHEAPEST. 


Laclede RE OR S Laclede 
5 


GAS BENGHES, =+c: >= FIREBRIGK, 
LININGS FOR WATER GAS SETS A SPEGIALTY. 
meomy GQQARRAND PRIZES ‘xeosition, 
By a Jury Composed of the Most Competent Gas Engineers of Four Continents. 


a Designs and Estimates Cheerfully Furnished... . 2s 


LACLEDE 3 MFG. CO., 


SAINT LOUIS, MO. 








Price, $6.50. For Sale by 


Newhbigging’s Handbook for Gas Engineers and Managers, «x catssse #c:,12 rises. x. v. city, 


ene eer cayeven 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce ccpapenti New York City. 


Ocean Mine Youshiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORE, PHILADELPHIA, BALTIMORE AND NORFOLE. 


BERWIND-WHITE COAL MINING COMPANY'S 


Ocean Westmoreland Gas Coal. 


m STRIGTLY High Grade. .... 
Offices : Carefully Prepared. 


For Gas Making or 
Heavy Steaming. 


A. GC. M. AZOY, General Agent, 1 Broadway, New York, 


at 
e 


























Washington Building, New York. 
Betz Building, Philadelphia. 








NAPHTHALENE 3 a 
NULVENT, 3) "sexeasz° CONVEY ER 


COKE & COAL 


h d Effi CRUSHERS, oe 
CH AIIN COAL and 
Mneap af cient, CONVEYERS ASHES. 
oe and COKE, 
For Use in Works, OTHER DEVICES FOR CEMENT 
Mains and Service EQUIPMENT CLINEER. 





Pipes. Shipped in Aaa 
100-gallon Drums. illustrated in Catalog No. 80-Mailed free. 





Semet-Solvay Co, | THE JEFFREY MFG. COMPANY, 
COLUMBUS, OHIO, U. S. A. 
Syracuse, N.Y, New York. Pittsburgh. Denver. Montreal. 








| | ' | | | ddd did Ms Me 7 ‘ | | | | Chicago. St. Louis. Boston. Canada. 


FRED. BREDEL, President EDW. KETTLER. JR., Vice-President. A. A. MOONEY, Secretary and Treasurer. 


FRED. BREDEL COMPANY, 
EBNGINEERS AND BUIETBDYDENRS OF GAS Puants. 
Inclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 
Purifying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 

Special High Grade Material for Recuperative Furnaces. 

Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. OFFICE, 405 KEENE ST., MILWAUKEE, Wis. 
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Semergmem KELLER ADJUSTABLE 
x COKE CRUSHER, 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
e* Columbus, Ind. 

=a Correspondence Solicited. 


THE ECONOMICAL 
GAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
A a a g 


PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 
269 Front St., East, Toronto, Canada. 


Epmunp H. McCuLLoves, H. C. Apams, Cuas. F.GopsHaLL, HENRY WHARTON, C. B. NicHOLs, 
President. Vice-President, Treasurer, Secretary. Assistant Secretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa, 





POINTS OF SHoBIPMENTT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J, 
WATKINS SENECA LAKBE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa, 


THE SUN OIL CO. 


Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 


Toledo, O., and Pittsburg, Pa. 























BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED. 


Artificial and Natural Gas 
Mains Furnished and Lald. 


GAS PROPERTIES PURCHASED. 








OFFICE : WAYNE COUNTY BANK BUILDING, 


Rooms 201 & 202. DETROIT, MICH. 





PURIFIER AND SCRUBBER TRAYSI9PPPOnvPOOrrOOnrTOnvrPonnT Onn P00 


OF ALL KINDS. } 


Church’s Patent Trays) COAL TAR 


Reversible ; Strongest ; Most Easily Repaired. -—_— A IN D— 
Wi {oe AMM 
Ww \\) WS ONTA. 


ESS a ; 
AW ‘Third and Enlarged Edition, 








AW 


\ 
Ta 


ea; 


\\ \ 








a AN 


BY 
GEORGE LUNGE, Ph.D. 








Price, $15. For Sale by 
A.M.CALLENDER &CO,, 


Special Trays for Iron Oxide | 


We also Supply the Cheapest and Strongest 





Reversible Bolted Trays. | 42 Pine Street, New york City. 











47 Murray Street, New York. 
Fensterer & Ruhe, Agents. 


STEWARD’S EASTERN DEPOT. = 
For the convenience of Eastern gas companies and dealers we now have a full stock of Stew- 
ard Burners and Lava Gas Tips in New York city. Your orders will be filled promptly. 


D. M. STEWARD MFG. CO., Established 1876, 








CHATTANOOGA, TENN. 








DOUBLE 





Our Governors Reduce 30 or 40 Pounds Pressure to 2 Inches Water Pressure. 


WE MAKE ALL SIZES OF 


DISTRICT GOVERNORS, INDIVIDUAL HOUSE SERVICE AND LOW PRESSURE GOVERNORS. 
Write for Catalogue and State what you Need. 


TOHNSON-REYNOLDS Cc O., 


ANDERSON, IND., U. S. 











aces es 
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DAVIS & FARNUM MFG. CO., 
Principal Office and Works, Waltham, Mass. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 


Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


THE AMERICAN STANDARD COPIPOSITION CO. 


OMA NUFACTUR BB 


HEAT PROOF AND DAMP PROOF PAINTS 


For Structural Iron and Steel, Gas Apparatus, Underground Piping, Boiler Fronts, Stacks, etc. 
Our Paints will not crack, peel or scale. Heat does not affect them. They are moisture proof. 


They are the Paints that Don’t Gome Off! 


We let you Try before you Buy. Send for samples and prices. 


AMERICAN STANDARD COMPOSITION COMPANY, 
1707. Wall Street Exchange Building, New York. 


FRANK D. MOSES, 


TRENTON, N. J., 


bonstructing Engineer and Gontractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE 


a _ CORRESPONDENCE SOLICITED... 


QUINTARD IRON WORKS, = acti aaasceeeniceat eat 
N. F. PALMER, HUMPHREYS & GLAsGow, 


Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 


MANUFACTURERS OF BANK OF COMMERCE BLDG., 38 VICTORIA STREET, 


re} AS APP ARATUS. 31 Nassau Street, London 8. W., 


Hew Yorks Engiand. 
































Telephone, 1503-D Telephone, 1503-D 








Complete Works Erected. ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
Meee CAS AND ELECTRICITY PLANT. 


COMPLETE EXAMINATIONS MADE. 
FREDERICK W. FLOYD, gngineer. PROPERTIES PURCHASED, 
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Bartlett, jiayward & GOMpany, 


Baltimore, Md. 100 Broadway, New York. 


GASHOLDERS, 
Coal and Water Gas Plants, 











KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufac.urers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING ™ PURIFYING* APPARATUS, 


Street omen aaa and Valves. 
DDRESS: 
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R. D. WOOD & CO. 


4200 CHESTNUT STREET, PHILADELP ITA, 


BUILDERS OF. 


Cas Power Plants with Producers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste chen in any other 
Producer. Send for Pamphlet. : : : : 


CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 


Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of opening. they @ are fe made of the Sotowing Simnensions: 



































a5 
Size. 8 Inches. j20 Inches.|12 Inches.| 16 Inches, |20 Inches.|?4 Inches la 30 Inches. 36 Inches. 


Diameter of flanges..... 
Face to face of flange... 











13 inches. i16 inches. /|18 inches |2244 inches.|27 inches.|3: inches.|3:}4 inches 44 inches. 
"72 inches. 12 inches. j12 inches \4 inches.|17 inches. |20 inches. |21 inches 23% inches. 


— 
nn 




















For price and other information, apply to 


THE CONTINENTAL IRON WORKS, 
NEW YORK (BOROUGH OF BROOKLYN). 





P. 0. STATION G. 


1906 DIRECTORY 1906 


OF AMERICAN GAS COMPANIES. 
Price, - ~ - - - $5.00. 


A. M. CALLENDER & CO., 42 » Pine Street, New York City. 


ALCOHOL, Its Manufacture from Farm Products and De-Naturing, 


By F. B. WRIGHT. 


A NEW AMERICAN BOOHLH. 
CONTENTS. 


Chapter 1. Alcohol, its various forms and sources. Chapter 6. Alcohol from Grain. 
“ 2. Mashing, cooling and fermentation in general. . 7. Alcohol from Beets. 
“ 3. Dis tillation, simple forms of stills, the production of a 8. Aleohol from Sorghum and Molasses. 
Alcohol from wine. “ 9. De-natured Alcohol and its Commercia! uses. 


4. Malting. “ 10. Aleoholometry. Index. 
“ 5. Alcohol from Potatoes, mashing, fermentation, distil- 
lations, Continuous stills. 

















Fully Illustrated with Original Drawings of Necessary Apparatus. 


‘ . 
FPRICE, Sl. EFor Sale by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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THE STACEY MANUFACTURING are, 


ENCINEERS FOR THE CONSTRUCTION OF COMPLETE CAS WORKS’ 











| GCGASHOLDERS AND STEEL TANES 








OF ANY SIZE AND DESCRIPTION, 


Amd All Ironwork and Apparatus Required im a Gas Piant. | 


Also Oil Storage Tanks, Steel Roofs, Valves, Etc. 





Makers of Apparatus for THE CHOLLAR PROCESS OF GAS PURIFICATION. 





MAIN OF FICE AND WORSES, - - - Station F, Cincinnati, Ohio. 
FOUNDRY AND CAST IRON WoOoRHES, 289 Mill St., Cincinnati, Ohio. 








RITER-CONLEY COMPANY, 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburgh Pa. EASTERN OFFICE: 111 Broadway, New York City. 


WE DON'T CARE 
WHO MAKES YOUR METERS 


It you use the Reeves slot attachments on them. Any good make of meter com- 


bined with the Reeves attachment makes the most perfect prepay meter ever 
manufactured. 


If your meter man does not handle the Reeves attachment we will supply you 
with the REEVES METER. Large capacity. Other important improvements. 


Unconditionally guaranteed. 
REEVES MFG. GO., New Haven, Gonn. 


Newbigving’s Handbook for Gas Engineers aud Managers 


PRICE, $6C.50. 


A M. CALLENDER & CO., 42 Pine Street, New York City. 




















| 
| 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


— BUILDERS O Fee 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel Tants. 


Oil Storage Tanks, Water Tanks, Htc. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 
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LOGAN IRON WORKS, 


Brooklyn, N.Y., 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works, 








JT. F.WwW.TJOST. 
CHEMICAL ENGINEER 


—Iy— 


GAS MANUFACTURE, 


P. 0. BOX 2043, PHILADELPHIA, PA. 


FREDERIC EGNER, FIELD'S ANALYSIS FOR THE YEAR 1905. 


= as pt nec Yr, An Analysis of the Principal Gas Undertakings in 


England, Scotland and Ireland. Being the 37th year 
May be consulted with reference to estimates of cost for of publication. .Compiled and arranged by JOHN W. 


uew, or appraising actual value of existing work FIELD, Sec’y and Gen. Mgr. of The Gas Light and 

ne " i ’ ght an 
~ + Lay oh — — ee | Coke Company, London. Price, $5. For Sale by 
zation, and menagement. | A.M. CALLENDER & CO., 42 Pine St., New York City. 
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Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 


ce 








The amount of gas delivered for 

the coin can be instantly and The gas registered agrees abso- 
positively changed without re- lutely with the amount pur- 
moving the meter or replacing 


any parts. 


chased by the coin. 


WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK, ALBANY, N. Y. CHICACO. 











A LARGE AND RAPIDLY INCREASING NUMBER 


of the most 


PROMINENT GAS COMPANIES 


in the 


UNITED STATES 


are now using 


WESTINGHOUSE 
LARGE CAPACITY GAS METERS 


In every instance they are greatly pleased with results, and many of these companies 
have placed with us orders for meters of this type in lots of several hundred at a time. 
For this reason you need not be afraid to try a few. If you care to investigate, we'll be 
glad to assist. 


PITTSBURG METER CO. — 
East Pittsburg, Pa. 









SPECIAL ATTENTION GIVEN TO ALI REPAIR WORE. 
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70 PER CENT. 


Of Our Output is 





PREPAYMENT GAS METERS. 


We have fitted up over 16,000 Idle, Regular Meters with our 


PREPAYMENT ATTACHMEN T. 


Can be attached to any make of qineter. 


NATHANIEL TUFTS METER COMPANY, ‘“*ssmss"sxs.t"> 
MARYLAND METER CoO... 












BALTIMORE, North and Saratoga Streets. CHICAGO, 1307 Railway Exchange. 









CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 








“Have you Seen our Complaint Meter?” 















WHEN YOU SEND REPAIRS TO US 
They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Straight-reading only. Good job. Good time. Good 


peones NNO". VEYSTONE METER G0, Royersford, Pa 








40 Thousand 


Old regular meters have been converted into prepayments by using 


The New York Prepayment Attachment. 


Hundreds of Gas Companies using our Improved Meters acknowledge their 





Unequalled Efficiency and Economy. 


NEW YORK IMPROVED METER CO., | 20°;320 East 47th 

























eir 


‘th 


ty. 





Jan. 28, 1907 American Gas Light Zourual. 


175 











AMERICAN METER CO., 


NEW YORK, srt. touis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter cai 
Photometrical Apparatus, Ganges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Established 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 








Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


am —_ METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes, 

















FACTORY AT ERIE, PA. 


H 
; 
i 








MUU GAS ENGINES and PRODUCER us PLANTS 


By R. E. MATHOT, M.E., 


Containing a Preface by DUGALD CLERK, F.C.S, indorsing the Book. 


A PRACTICAL Treatise of 320 pages, Fuliy Illustrated by 175 Detdil Illustrations, Setting 
Forth the Principles of Gas Engines and Producer Design, the Selection and Installation 
of an Engine, Conditions of Perfect Operation, Producer Gas Engines and their Possibilities, 


the care of Gas Engines and Producer Gas Plants, with a Chapter on Volatile Hydrocarbons and 
Oil Engines. 


PRICE, $2.50. F'or Sale by 


A. M. CALLENDER & CO, - 42 Pine Street, New York City. 
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BEFORE. 


















This is a photograph of a 3-light regular This is the same meter after it has been 

meter out of a lot of meters received repaired and converted into 

from the Coatesville Gas Co., Coatesville, 1 
| Pa., to be repaired and converted into | 
} 


prepayment meters. 
| 


lf you have some ordinary meters to be repaired, send them to us 
and let us repair and convert them into prepayment meters. 
They will be a source of satisfaction and profit to you. 


JOHN J. GRIFFIN & Co.. 


1518 TO 1521 RACE STREET, 


559 psi a7th Street, PH IL A DELPH I A Jefferson and Monroe Streets 
2=W YORK. © CHICAGO. 


QVER 350,000 OF THE POSITIVE PREPAYMENT METERS ARE IN USE IN § ° 
_ THE UNITED STATES, 


SEND FOR OUR BOOKLET. 


a new prepayment 


meter. 
























